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Lincoln's Inn Fields, London WC2A 3PE. 


2001 OVERSEAS SURGICAL FELLOWSHIP 


The Association of Surgeons of Great Britain and Ireland, together with the British Journal of 
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The combined meeting of these societies occurs in Birmingham this year. The British 
Journal of Surgery continues to enjoy its association with these two affiliated societies in 
the production of this abstract supplement. 


The BJS 18 pleased to see a further collaborative meeting and remains responsive to the 
needs of its affiliate societies. It will continue to produce journals and supplements that 
reflect the activities of these groups, and enjoys receiving manuscripts based on presented 
papers. 


The Editors of the BJS wish all participants an enjoyable and fruitful meeting in Birmingham. 


The Editors 
BJS 
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Patey Prize 001 


Role of urokimase-type plasminogen activator In venous thrombus 
resolution 


I Singh, A. Smith, М Colhns, M Waltham and К.О Burnand 
Department of Su gery, St Thomas’ Hospital, London, UK 


Айаз: To determine whether urokinase-type plasminogen activator (uPA), a 
facihtator of сей migration, has a role in venous thrombus resolution 
Methods: Thrombi were induced in the infra-renal rena cavae of adult uPA 
knockout (uPA) and wild-type (control) mice (totaf 5 —68) by inter- 
mittent compression with a vascular clip and the application of а hgature to 
produce а partial stenosis Thrombi were harvested at 1, 7, 10, 14, 21 and 
28 days, fixed and embedded in paraffin Serial transverse sections were 
obtamed at intervals along the entre length of each thrombus and stamed 
with haematoxyhn and eosin and Martius Scariet Blue. The sze of the 
thrombi (calculated as the area of thrombus occupying the ven lumen) and 
the amount of recanahzation (calculated as the area between the thrombus 
and tbe vein wall) was measured using computerassisted image analysis 
Results: There was no significant difference in thrombus area at day 1 
between the two groups of mice (P=0.63, Mann-Whitney) By 4 weeks the 
area of thrombus іп the control mice had reduced to one-sixth of their 
onginal size (P«001, Mann-Whitney), whilst the thrombus in tbe 
urokinase knockout mice remained the same (P=0 14, Mann-Whitney) 
The thrombus size during the 28 days in the wild type mice was significantly 
smaller than i the urokinase knockout mice (Р =0 0001, anova) At 28 days 
the wild-type mice had a 10-fold higher recanaliration area compared with 
the uPA knockout mice (P «0.01, Mann-Whitney) 





Mean thrombi sro (mm) [SE] Recanahration (per cent) 

Wild-type uPA-— Wilkd-typo uPA-— 
1 188 Ю 25] 164 31] 303] 3019 
7 15012 252523] 409 207 ' 
10 100 Ю 25] 1220 22] 938] 5р2. 
14 0 50 [0 06] 1 86 [0 34] 18 B 1] TRO 
21 025 I0 06] 137 [02$] 35 4 3] 7[12] 
a 031 p 05] 226 [0 20] 23H86 36] 


Coactusionx: Venous thrombi fail to resolve in urokinase-deficient mice This 
suggests that urokinase plays an important role in venous thrombus 
resolution 


Patey Prize 002 

Supplemental bovine colostrum atteunates small Intestisa! ischaemia— 
reperfusion Iujury in rats 

KH McCune, P Erwin, M. McCaigue and K.R. Gardiner 

Depa tment of Surgery, Queen's University, Belfast, UK 

Alms: Colostrum contains growth factors, nutrients and anti-oxxants, 
which are known to enhance intestinal mucosal heahng It was therefore 
hypotbearred that pretreatment with bovine colostrum would protect the 
small intestinal mucosa against injury im a rat model of mesentenc 
wechacmia—reperfusion 

Methods: Sixty male Wistar rats (250-300 g) were divided into three equal 
groups. Groups | and 2 were gavaged for days with 2 mL water day" !; 
group 3 was gavaged with 2 mL (100 mg mL~!) bovine colostrum 
(Symbiotica, Аптопа) per day There was free access to water and chow. 
Under anaesthesia (ketamme 100 mg kg ^! and xylazme 20 mg kg ^! intra- 
pentoneal injection), group 1 underwent laparotomy for 90 min (sham 
operation); п groups 2 and 3 the supenor mesenteric vessels were occluded 
for.30 пип followed by а 60-mm reperfusion period At the end of 90 min, 
mtracardiac blood was taken for plasma interieukin-6 (IL-6) assay (ELISA) 
and а 1 cm terminal ileal segment excised for histological measurement of 
mucosal thickness An everted ileal sac, 8 an, was created and the 
mucosal-to-serosal permeability (Perm) to “C-labelled polyethylene glycol 
measured in ито m a shaking water bath at 37°C 

Statistic: Mann-Whitney and f-tests; significance taken as P<0 05 
Results: Data are expressed as mean - SEM. 





Group 1L-6 (pg п!) Mucosal thickness (jim) Porm (counts mmn ^!) 
1 3784113 0454001 ®Ю27+173 

2 184 4419 1* 02910008 * 1447483" 

3 521415 See 033+0 WY 109 64-9 409 


*P-«0.01 rerz group 1, &P «001 versis group 2, ‘Pos rems group | 


Ве J Surg, Vol 8$, Suppl 1, Мау 2001 
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Comchnsions: Pre-treatment with supplemental bovine colostrum reduced 
mucosal mjury (as measured by mucosal thickness and permeability) and 
IL-6 release in a rat model of mesenteric ischaemia and reperfunon 


Patey Prize 003 

Nitric oxide ta ischaemic preconditioning of the Hrer 

R.S Kot, M.R Dashwood, A.M. Seifalian and B R. Davidson 
Unrrerity Department of Surgery and Liver Transplantation Unit, Royal 
Free and Unrversity College Medical School, Royal Free Hospital, London, 
UK 


Ашы: Ischaemic preconditonmg (IPC) may protect the hver against 
subsequent ischaemia via nitric oxide (NO) formation. 

Methode: Sprague-Dawicy rats were subjected to 45 min lobar ischaemia 
followed by 2 h reperfusion (IR). L-arginine or L-NAME were administered 
to stimulate or block NO synthezs Study groups (n=6) had. (1) sham 
laparotomy; (2) IR, (3) IPC with 5 mm ischaemia and 10 min reperfusion 
before IR; and (4) L-arginine before IR (5) L-NAME + IPC before IR Liver 
function tests, tissue ATP levels and serum nitrates were analysed. 
Identification of nitnc oxide synthase (NOS) was саггюі out using 
NADPH-diaphorase on slide-mounted tissue sectons. Data was analysed 
using analysis of variance (ANOvA) for multiple comparisons and paired 
Student's test 

Results: Both IPC and L-arginine treatment mecreased serum nitrates (рм, 
93.8 +4.3 and 84.0 +4 7 versus 18 442.3 (IR), both P «0 05) and, improved 
tissue ATP umol g^ !, 1004-08 and 80+06 versus 5.0+0.1 (TR), both 
p «0 05) and serum liver enzyrnes(U L~!, ALT = 1380 +320 and 1257 +970 
versus 5173 +215 (IR), AST = 15374113 and 1501 +731 versus 3103+ 190 
(IR), all P «0 05) These effects were prevented by 1_- МАМЕ administration 
(nitrates = 17.341.7 им, ATP=43+02 pmol g^!, ALT =59624317 
U L-!, AST =3653+211 U L^!, all P<0 05 versus IPC and L-arginine) 
NOS detected by NADPH diaphorase was expressed by sinusoldal 
eadothelrum and was induced by IPC and r-argmine 

Conclesions: IPC resulted n a hepatoprotective effect and, was associated 
with increased nitrates and greater NOS content in the liver. These data are 
suggestive of a role for nitric oxide in IPC 


Patey Prize 004 

Antisense gastrin gene tramsfection affects cell proliferation and COX-2 
expression 

A.D Gilliam, D. McWilliams and S A. Watson 

Cancer Studies Unit, Univer sity Hospital, Nottmgham, UK 


Backgromnd: Gastrointestinal (GI) tumours are known to express both 
cyclo-oxygenase-2 (COX-2) and gastrin, both of which play a role ш cell 
prohferation/apoptoms. Gastrin up-regulates Reg gene and amphiregulin 
expression therefore the aim of this study was to,determine whether gastrin 
also increased gene expression of COX-2 

Methods: A serves of GI cell lines were stably transfected either with a control 
or gastrin antisense vector (PCR3.1) Three gastric cell hnes (MGL VAI and 
AGS), two pancreatic (MiaPaCa2 and Panl), and one oesophageal (OE21), 
were successfully transfected, as confirmed by Southern blotting with a 
relevant oligoprobe Cell prohferation was assessed using tbe colorimetric 
МТТ assay and COX-2 mRNA expression was quantified by real tme PCR 
usmg the SYBR green fluorescent dye 

Resaits: АП cel] lines transfected with gastrin antsenso had sgnificantly 
reduced basal growth m serum-free medium (43-50% inhibition, P 0.01, 
Student's t-test) COX-2 gene expression was reduced m all cell lines (moan 
of 56% mhibition, P «0.087 pared Student's t-test) 

Conchasions: Gastrin may play а role in the over-expression of COX-2 m 
upper GI tumours 


Patey Prize 005 

The иш polymorpbism of the glutathione-S-tragsferzse gene (GST-T1) 
Б protective ia acute pancreatitis 

SH Rahman, К Ibrahim, M. Larvin and M J. McMahon 

Academic Unit of Sın ger y, The General Infoa та y, Great George St eet, 
Leeds LS] 3EX, UK 


Ака: To determine tbe prevalence of genetic polymorphisms of the 
glutathione-S-transferases р (GST-MI) and Ф (GST-T1) m patients with 
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acute pancreatitis (AP). In addition, to establish whether these polymorph- 
isms would confer an increased susceptibility to severe disease. 

Method: Patients with a diagnosis of AP based on raise amylase (3 x normal) 
or CT evidence were recruited within 24-hrs of presentation of abdominal 
pun. DNA extracted from peripheral leukocytes was genotyped by PCR. 
The peak C-reactive protein level (CRP) at 96 h was used as a marker of the 
severity of the systemic inflammatory response (SIR). 

Results: In total, 137 patients with AP (37 severe) and 206 healthy controls 
were studied. The prevalence of the GST-TI*O (null) genotype was 
significantly reduced in all patients with AP (24%) compared to controls 
(30.64, P 0.01) and in particular when AP was secondary to gallstones 
(14. P5, P «0,01). In severe attacks the GST-T1*O was significantly under- 
expressed (2.7%) compared to patients with mild attacks (23%. P 0.002) 
and healthy controls (Р == 0.0001). In all. АР patients, the GST-TI*A 
genotype was associated with higher CRP levels (median 172 g dL 
4-476) than patients with the null genotype (median 90 g dL `}. range 5-257. 
P<0.05). Dichotomized variable analysis suggested the GST-TI*A 
genotype conferred increased susceptibility to a severe attack independent 
of the GST-MI genotype. 

Conclusion: The GST-T1*O (null) polymorphism appears to be protective in 
acute pancreatitis. Individuals possessing the GST-TI gene appear to mount 
à greater acute phase protein response in AP. 
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Patey Prize 006 

Recipient-derived hepatocytes identified in human transplanted livers 
express albumin: detection using simultaneous indirect 
immunofluorescence staining and Y chromosome painting 


S.R. Dundas,! S. Boyle." J.A. Ross! C.O. Bellamy? W. Hawkins.’ 

W. Bickmore, and O.J. Garden! 

Departments of ! Clinical and Surgical Sciences and * Pathology, University 
of Edinburgh, EH3 9YM and МИ АС Human Genetics Unit, Edinburgh 
EH4 2XU, UK 


Aims: To determine the origin of chimeric hepatocytes and cholangiocytes in 
transplanted livers and investigate the functional status of chimeric 
hepatocytes, 

Methods: Archival tru-cut biopsies of five female-to-male adult human liver 
transplants were analysed. Formalin-fixed paraffin-embedded tissue sections 
were ‘painted’ for the Y-chromosome using fluorescence in situ hybridization 
(FISH) or stained with antibody-recognising albumin detected by indirect 
immunofluorescence combined with FISH. Stained cells were visualized 
using triple colour fluorescence confocal microscopy. 

Results: Pre-perfusion biopsies of the female donor livers did not contain Y- 
chromosome-positive cells, indicating that the five livers were not chimeric 
for the Y chromosome through transplacental passage of male fetal cells. 
Protocol biopsies taken seven days after transplant revealed Y-chromosome- 
positive blood cells. In repeat biopsies taken at 1-7 years after transplant, 
cells with hepatocyte morphology and epithelial cells incorporated into ducts 
were observed and a proportion of these displayed Y-chromosome 
positivity, Up to 20% of hepatocytes were of recipient origin in certain 
grafts and simultaneous immunofluorescence and FISH analysis revealed 
that Y-chromosome-positive hepatocytes also stained positively for 
albumin. 

Conclusions: Simultaneous indirect. immunofluorescence staining and 
chromosome painting is feasible оп paraffin-embedded tissue sections. 
and demonstrates for the first time that liver trausplant recipients generate 
cholangiocytes and functional hepatocytes from cells infiltrating the graft. 
Modulating the hepatic differentiation of circulating cells may provide the 
basis for novel future clinical therapies. 








Patey Prize 007 
Glutamine prevents TNFa-induced bacterial translocation 
Е.С. Clark.'^ б. Warhurst and G.L. Carlson? 

Departments of "Surgery, “GI Science & ЗМЕС Trauma Unit. Hope 
Hospital, Salford, UK 





Aims: Glutamine may reduce septic morbidity in critical illness but the 
mechanisms are unclear. The aim of this study was to test the hypothesis that 


glutamine availability infiuences bacterial translocation across intestinal 
epithelia and to provide an understanding of the underlving cellular 
mechanisms. 

Methods: Human-derived intestinal epithelial cells (CACO2) were grown as 
confluent polarized monolayers in a bicameral system (Transwell) in 
DMEM containing 2mM glutamine. Cells were then incubated with TNF 
(20ng mL 1) for 6 h, with (6196) or without (16) prior removal of 
glutamine. Reversibility and specificity of glutamine effects were assessed by 
replacing glutamine in the culture for 2 h (п =6) or adding an isonitrogenous 
mixture of non-essential amino acids (n=6). Finally cells in. glutamine 
containing medium were incubated with and without TNFa (20ng mL. |} 
for 6 hr in the presence of 0.6 тм aminooxyacetate, an inhibitor of 
glutamine oxidation (п = 8), or 3.2 тм buthionine sulfoximine, an inhibitor 
of glutamine conversion to glutathione (л = 8). In each study the ability of a 
10° CFU inoculum of E. coli C25 to translocate across the epithelium from 
apical to basal chambers after 4 h incubation was measured by Miles and 
Misra serial dilution assay. All results are expressed as mean + SD and 
comparison between groups made with Student's /-test. 

Results: Glutamine deprivation or incubation with TNFa alone had no 
significant effect on bacterial translocation versus control 3.6+0.4 and 
3.70.5 versus 3.4 £0.3 log CFU mL `!, respectively, P —ns). However, 
glutamine deprivation significantly increased bacterial translocation in the 
presence of TNF versus control (5.5 £0.4 versus 3.3 5 0.3 log CFU mL 

P «0.001). Replacing glutamine for 2 hr completely reversed the change in 








translocation (3.5 60.4 versus. 3440.2 log CFU mL ^, P ns) but the 
isonitrogenous amino acid mixture did not (50404 — versus 


3.3404 log CFU mL ',. P«0.001). Treatment. with aminooxyacetate 
facilitated translocation in the presence of TNFa. versus controls 
(5.3403 versus. 3.340.2 log CFU mL ! P<0.001) but. buthionine 
sulfoximine did not (3.4 30.3 versus 3.3 40.2 log CFU mL , P=ns). 
Conclusions: Acute glutamine depletion sensitizes the intestinal epithelial 
cells to TNFo-induced bacterial translocation. These changes are specifically 
reversible with glutamine and rely upon the use of glutamine as a metabolic 
fuel by the enterocyte and not glutathione synthesis. 





Patey Prize 008 
Endovascular repair of abdominal aneurysm minimizes intestinal 
mucosal and glomerular dysfunction 


S. Junnarkar, L.L. Lau, D. Underwood, M.G, Smye, B. Lee. 
R.J. Hannon and C.V. Soong 


Vascular. Unit, Belfast City Hospital. Belfast BTY 6AB. UK 


Aims: An increase in intestinal permeability and renal dysfunction has been 
demonstrated in patients after elective and emergency abdominal aortic 
aneurysm (AAA) repair. This study aims to evaluate if endovascular repair 
(EVR) of abdominal aortic aneurysm can lead to a preservation of intestinal 
mucosal barrier and renal functions compared to open repair (OR). 
Methods: Eight patients admitted for elective infrarenal AAA repair 
underwent OR while seven had EVR. Intestinal permeability was assessed 
preoperatively (DO), at day 1 (DI) and day 3 (03) after surgery using the 
lactulose/mannitol (L/M) differential exeretion test while renal glomerular 
permeability was assessed by measuring the microalbumin-creatinine 
clearance ratio (ACR). Serum concentrations of creatinine and urea were 
measured preoperatively (00), und daily for 5 days postoperatively. 
Results: A significant increase in intestinal permeability was found in the OR 
group at DI (0.08 £0.04) (mean + SEM) and D3 (0.04 + 0.007) when 
compared with DO (0.015 +0.002, P«0.05). This was also significantly 
greater in the OR group compared to the EVR group at D3 (0.011 £0.004, 
P « 0.03). The change in ACR was expressed as a percentage of baseline due 
to the difference in this level observed between the two groups. A significant 
difference was observed in the percentage rise in ACR on DI in the OR 
group (812743 241) compared to the EVR group (8675 +26, P «0,05). No 
change was seen in serum creatinine or urea concentrations in both groups. 
Conclusion: The results suggest that the increase in intestinal and glomerular 
permeability observed during open aortic surgery may be reduced if the 
endovascular technique is used. 
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Vascular 001 
Evalnating quality-of-Hfe changes In intermittent clandication 


P.F S. Chong, A M. Garratt,! J Golledge, К М Greenhalgh and 

А.Н Davies ; 
Department of Vascukn Sın gery, Imperial College School of Medicine, : 
Charmg Cross Hospual, London and ' Unit of Неайһсате Epidemiology, 
Institute of Health Sciences, Oxford Univerity, Oxford, UK 


Iutrodmction: As yet, no mtermittent claudication (IC)-specific instrument ш 
available for the asscssment of quahty of life (QOL) following treatment. 
Followmg development and vahdation, а symptom-specific questionnaire 
(SSQ) was tested for responsiveness m a senes of patents with IC 
undergoing conservative therapy or angioplasty i 
Methode: Resting ankle pressures (АВРЇ) and SSQ were assessed before 
conservative treatment (гык factor modulation + exercise and smoking 
ceseation advice) or angioplasty At 3 months all patents completed a 
symptom transition question (STQ) (worse = 0, same = 1, better = 2) 
before ABPI and SSQ scores were repeated. SSQ responsiveness to 
tic change was also compared to the УЛО (Walkmg 
Impairment Questionnaire), EuroQol and the SF-36 uang the standardized 
response means (SRM) - the ratio of the mean change in score/standard 
deviation of the change ; 
Resulte A total of 100 patients underwent assessment. (*P<0 01). 


Table | Symptomane roszits and ABPis 


Conservatrvc Angioplasty 
Total no of patents 60 40 
Symptoms better 277% 77% 
(TQ-2) 
Symptoms same or 73% 2%' 
worse (STQ = 0 or 1) 
Medan ABPI 
0 mouths 0 66 (0 36-0 90) 0 69 (0 38-0 97) 
3 months 0 66 (0 38-1 0) 093 (035-10) 
Table 2 SSQ mean scores (+90) 
0 months 3 months 
“Conservative 
(STQ m0) a= 10 5528 (20 02) 64 50 (16 62) 
(STQ = 1) 2-34 39 22 (185) 37 80 (1897) 
(STQ- 2) в=16 42 42 (19 54) 3791 (22 69) 
Angoplasty 
(STQ-0 or 1) 29 56 25 (906) 46 63 (21 59) 
*($TQ»2) 5-31 55.38 (18 60) 29 10 (20 65) 


SRM for STQ =2 were —1.37 (SSQ), 0 83 (WIQ walking distance), 0.50 
(EuroQol) and 0 57 (SF-36 General Health Perception) SRM for STQ=0 
were 1.06 (SSQ), —046 (WIQ walking distance), —0 34 (EuroQol) and 
—0 64 (SF-36). 

Conclusions: The SSQ was the most responsive QOL measure ш the study 
At 3 months, patents who improved post-angioplasty had the best and 
patients who deteriorated with conservative therapy had the worst mean 
SSQ scores. Angioplasty demonstrated good symptomatic mprovement at 
3 months. 


Vascular 002 


The association between plaque vascularity and symptomatic carotid 
Occiusive disease 

R. Mofidi, P McCarthy, D. Mebigan, S J Sheehan, Т Crotty and 
TV Keaveny 

Depa tment of Vascular Sa gery and Pathology St Vincent's University 
Hospital, Dublin, Г eand 


Introdaction: Angogsnezs m а well-described feature of atherosclerotic 
lesions. It has been described in association with symptomatic carotid 
occulstve disease and unstable coronary syndromes. The aim of this study 
was to confinn the association between plaque vascularity and development 
of ipsilateral neurological symptoms 

Methode: From February 1999 to Арг 2000, consecutive patients under- 
going carotid endarterectomy for carotid stenoms were considered 
Patients who bad been symptomatic in the last 30 days prior to surgery were 
induded while plaques obtained from asymptomatic patients undergoing 
carotid endarterectomy were used as controls. Endarterectomy specimens 
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from these patents were exammed and divided to ther constituent 
atherosclerotic lesions. Histological sections were prepared and stamed 
with haemtoxylin and cosin and mmunohistochemucally with an endothehal 
cell marker (CD-M). Microvessel counts are performed m CD-34 stained 
sections at х 400 magnification and were venfied through computermed 
image analysis. Mann-Whitney U-test was used to study the differences in 
microvessel counts m symptomatic and asymptomatic patents 

Results: Seventy-three patients underwent carotid endarterectomy of which 
28 (17 symptomats, 11 asymptomatic) fulfilled the criteria for melusion to 
the study Higher microvessel counts were observed in atherosclerotic 
plaques obtamed from symptomatc patents [mechan 203 (range: 59-398)] 
compared with patient who did not have any symptoms prior to surgery 
[median 78 (range 14-156)] (Р <0 0001) 

Concinsions: Thu study confirms tbe relationship between presence of 
шта! angiogenesis and recent ipsilateral bemispheric neurological events 
Knowledge of the role of these new blood vessels in carotid atherosclerotic 
lesions will further advance our understanding of the process that ш 
responsible for development of carotid plaque instability leading to stroke 


Vascular 003 


Chlamydia pneumoniae antigens cause experimental aortic dilatation: 
an effect counteracted by azithroorycin 


ЈЕ S. Tambah and J T. Powell 


Department of Vascular Surgery Imperial College at Chai mg Cross 
Hospital, London W6 8RP, UK 

Aime: There 5 contemporary debate over the posmble causative role of 
Chlamydia preumoniae ш cardiovascular disease, including abdominal aortic 
aneurysms, with Koch’s postulates remammg unsatasfied We have 
investigated the role of Chlamydia pmeumomeae in causmg expermmental 
aortic dilatation and inflammation and whether a macrolide antibiotic or 
non-steroidal antiinflammatory drug could attenuate these effects. 
Methods: pneumoniae preparations (10° organisms mL~! in 
0.2 m СаС1,), or CaCL alone, were applied, at laparotomy, to the abdominal 
aorüc adventitia of cholesterol-fed rabbits (mean serum cholesterol 
78 mmol L^!) The preparations mcluded eather lve organisms, formalin- 
in&ctrvated organisms (retaming membrane and ‘beat shock protean 
antigenicity) or heat-inactivated organisms (destroying membrane antigens 
but retammg lrpopolysaccharide activity). Aortic diameters were measured 
by ultrasonography After 3 weeks the aorta was removed at post-mortem 
and analysed for the presence of bactenal DNA (nested polymerase cham 
reaction for the omp-/ gene) and number of macrophages (КАМ-11 
immunostaming and mage analysis) Oral azithromycin or carprofen were 
given to some rabbits 

Results: There was no mgnificant weight gain in cholesterolfed rabbits 
between laparotomy and post-mortem The mean serum cholesterol 
concentration was Organism doses of <0 5 х 10* had no effect 








Dameter 
Chiam yha Incresse Chlamydia) Macrophage count 
pneunemet н Drug (pex cent) DNA m aorta рег umt arca 
Nooo 6 None 1947 02 56+6 
Heat- 4 Моро 53:16 04 266415 
mactrvated 
Lrvo 4 Nono 1253: 25* 24 342+ 144* 
Formabn- 5 Nox 98-19 25 143 + 69* 
mnectrvaicd 
Formalin 4  Axthromyan 7r13T Nd 334454 
1Dactrvated 
Founahn- 4  Carprofen ot Nd 10915* 
Tactrwa tud 


Conclasionx: Chlamydia pnewnomiae facihtates aortic dilatation by an 
antigen-mediated inflammatory response (possibly via molecular mimicry), 
rather than an infectious mechanism Azthromycin abrogates theso effects, 
probebly by quenching the inflammatory stimulus of chlamydial antigens, 
and might have sumilar beneficial effects ш human abdominal aorüc 
apeuryens 
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Vascular 004 

Capillary morphology of patients with chronic venous disease of lower 
limb 

М.Н. Howlader and P.D. Coleridge Smith 

Royal Free and University College Medical School. London, UK 


Aims: Patients with lipodermatosclerosis (LDS) due to chronic venous 
disease (CVD) show proliferation and convolution of their skin capillaries. 
Our aim was to quantity capillary damage in patients with CVD using 
capillary microscopy. 

Methods: Sixty patients with CVD were examined and assigned to the 
appropriate CEAP clinical stage. All patients underwent duplex ultrasono- 
graphy to confirm the extent of venous disease. Ten control subjects with no 
arterial or venous disease of the lower limb were also studied. Images of the 
skin microcirculation were obtained using а САМІ microscope (KK 
Technology. UK). In patients with skin changes the most severe regions of 
lipodermatosclerosis were studied. In all other subjects the region 5 ст 
proximal to the medial malleolus was investigated. The total number of 
visible capillaries was counted in a 2.4 mm? region. Within each capillary, 
the number of convolutions was counted. 

Results: Patient supine. All data: median (interquartile range). 

со Ct Са €i Cada са Cs 

msl  (-—10) tee 10) Gre Рр r= 10} Gi= |0) tr=10) 














Control Dermal VVs Oedema Skin LDS Healed 
flares changes ulcer 
lares RO 70 6.0 28 5.0 360 5.0 


per patient (65.9.5) (S3-8.8) (10 8.0) (55-Х) (43 78р (013 80) (15-55%) 
Convolutions LO 1G Là LI 24 3.5 9.0 
per capillary CLOTH (10.0) (L0 L0). (LOLH (17 391. 1 57). 06:113) 





Difference. between medians: 2.0 capillaries (95 Ck 06.01. 7.2 convolutions (95% CI 


5.3 8.8) Wilcoxon, 

Conclusions: Amongst patients with venous disease, capillary convolution is 
strongly associated with the more severe stages (lipodermatosclerosis and 
healed ulceration). It may be possible to use this measure to assess the 
efficacy of new treatments for chronic venous insufficiency. 





Vascular 005 
Preserved nitric oxide synthase content in human saphenous vein graft 
harvested with its surrounding tissue 


LCS. Tsui? D.S. R. Souza? D. Filbey.* М.В. Dashwood'? and 

D.M. Baker! 

Departments of ! Surgery and ° Molecular Pathology and Clinical 
Biochemistry, Royal Free and. University College Medical School, London 
МИЗ 206 and Departments of Thoracic and Cardiovascular Surgery? and 
Transfusion Medicine * Orebro Medical Centre Hospital, Sweden 


Aims: A novel no-touch' technique of saphenous vein (SV) harvesting where 
the SV is harvested with a cushion of surrounding tissue with no distension 
has led to improved early patency rates and preserved endothelial integrity 
and endothelial nitric oxide synthase (NOS). Our aim was to study total 
NOS distribution and content in segments of SV harvested by this technique. 
Methods: Following local ethical committee approval, SV was harvested 
from 10 patients undergoing corenary artery bypass grafting. A segment of 
the vein was harvested using the conventional technique (surrounding tissue 
stripped and vein distended with saline): another segment was stripped but 
not distended (control) and the remaining parts harvested using the ‘no- 
touch’ technique. Samples of each vein segment were taken and slide- 
mounted sections prepared for histochemistry and autoradiography. NOS 
was localized using Н.-М nitroarginine autoradiography and NADPH- 
diaphorase histochemistry. Morphometric analysis was carried out to 
quantify the amount of positive NADPH-diaphorase staining. Endothelial 
cells and nerves were identified using CD31 and NF200 immunohisto- 
chemistry. 

Results: Lumenal endothelial NOS was almost-continuous in no-touch' and 
non-distended control segments, whilst on conventional segments it was 
patchy. NOS was also localized to adventitial vasa vasorum and nerves in 
"no-touch' vessels. These were absent where the adventitia was removed. 
NOS content (corrected for area of section) was reduced by 19.5% in non- 
distended control veins and by 35.5% in conventional veins compared to 
'no-touch' veins (P «0.05 y anova, Bonferroni's post test). suggest- 
ing that both distension and stripping of perivascular tissue reduce NOS 
sources, 
Conclusions: NOS content is better maintained in SV harvested by the ‘no- 
touch’ technique due to preserved adventitial NOS sources as well as 
endothelial NOS. This may lead to increased NO availability in these grafts 

















where the vasculoprotective properties of NO will contribute to the 
improved patency rates reported using this technique. 


Vascular 006 
N-acetyl cysteine attenuates acute muscle injury following compartment 
syndrome 

S.R. Kearns.! D. Moneley.” С. Condron;? P. Murray.! C. Kelly? and 

D. Bouchier-Haves 





! Department of Orthopaedics, Cappagh Hospital, and ? Department of 
Surgery RCSL Beaumont Hospital, Dublin 9, Ireland 


Aims: Compartment syndrome induces a neutrophil mediated tissue injury. 
Our aim was to evaluate the efficacy of N-acetyl cysteine, an anti-oxidant. in 
the prevention of CS induced acute muscle injury. 

Methods: Sprague-Dawley rats (7-6 group !) were randomized into 
contro, CS and CS pretreated with NAC (0.5 g kg ' ip. Ih prior to 
induction). Cremasteric muscle was isolated on its vascular pedicle and 
placed in a specially designed plastic chamber. To induce CS chamber 
pressure was maintained at diastolic 10 mmHg for 3h. Ih after 
decompression muscle function was assessed by electrical field stimulation 
and peak twitch and maximum tetanic contraction values were recorded. 
Tissue neutrophil infiltration was assessed by myeloperoxidase activity and 
tissue oedema by the wet-to-dry ratio. 

Results: Compartment syndrome resulted in a significant decrease in muscle 
twitch and tetanic contraction. CS also resulted in a significant increase in 
tissue oedema. Pretreatment with NAC attenuated CS induced muscle injury 
as assessed by these parameters. 











Peak twitch imum tetanus Wetdry ratio 








Control 
Compartment syndrome 
CS and NAC 


LOG + 0.06% 
0.89 € 0.04 


+р< 0,05 versus ER (asova). CS. 
АС. N-acetyl-eysteine. 








Results = mean + SEM. * p «0.01 versus control: 
compartment syndrome: MPO, myeloperoxidase: 





Conclusions: These data show that administration of the anti-oxidant А 
acetyl cysteine results in significant attenuation of the muscle injury and 
oedema caused by compartment syndrome without reducing neutrophil 
infiltration. 


Vascular 007 
Homocysteine-induced apoptosis is inhibited by vitamin By, Ву; and 
folate 


T.C.F. Sykes, G. Molostvov.' A. Morris! and D. Mosquera 


Department of Vascular Surgery, Birmingham, and ! Heartlands Hospital 
Biologicai Sciences, University of Warwick, UK 


Aims: Previous work has demonstrated that homocysteine (Hcy) induces 
apoptosis of human vascular endothelium in combination with adenosine, a 
mechanism that may be important in the pathogenesis of atherosclerosis. for 
which Hcy has found to be an independent risk factor. The aim of this study 
was to determine whether vitamins used in Hcy lowering therapy could 
prevent Hey-induced apoptosis. 

Methods: Human umbilical vein endothelial cells (HUVECs) were 
coincubated with D.L-Hey, adenosine, methyltetrahydrofolate (MeTHF), 
pyridoxal-5-phosphate (Ве). or methylcobalamin (Ву) either alone or in 
combination. for 4 h. Apoptosis was measured by flow cytometry. after 
staining with annexin V and propidium iodide. 

Results: Hcy, adenosine, MeTHF, В, or B,» alone did not induce significant 
apoptosis compared to control. Hcy-induced apoptosis (Hcy and adenosine) 
was inhibited by MeTHF, Be, and Bo independently. Maximal inhibition 
occurred in the presence of all three vitamins. 








Apoptosis in HUVECS 
(mean SD) ah 




















Control 
Hey (0,5 там) + adenosine (0.5 map 216 (5,9) 
Hey {0.5 тм) + adenosine (0.5 mmj + MeTHE (0.1 map 16.5 (9.009 
Hey (0.5 mat) + adenosine (0.5 тм) + B, (0.1 man [2.8 (6.4) 
Hey (0.5 mu) + adenosine (0.5 там) + By» (0,1 там} 9.3 (3f 
Hey (0.5 тм) + adenosine (0.5 тм)  MeTHE + В„+ Biz Lata 


*P<O.01 versus control, $P «001 versus (Hey + Adi asova, 


10.3 (,5) 


“л in 








Conclusions; Folate. B, апа Ву. inhibit Hcy-induced apoptosis in human 
vascular endothelium. This may be an important mechanism in altenuating 
vascular injury associated with hyperhomocysteinaemia. 
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Vascular 008 
Altered endothelin-1 levels in chromic amd acute lower Hmb fechaemla 


ICS Tru’, N.I. Garick? M.R Dashwood!? and DM Baker! 
Departments of 'Surgery, ?Oithopaedics and *Moleculm Pathology and 
Clinical Вюсљетип у, Royal Free and University College Medical School, 
London NW3 2QG, UK 


Alms: The vasoconstrictor peptide endothelm-] (ET-1) has been implxcated 
ш the pathophynology of several cardiovascular conditions Our eium was to 
study circulating and tissue levels of ET-1 іп chronic and acute lower limb 
ischaemia 


Methode: Following ethical committee approval, systemic blood and open 
muscle bvpses were obtained from 8 patients undergoing total knee 
repiacements (TKR) and 6 undergoing lower limb amputations for critical 
limb ischaemia (CLI), of sumar age Two sets of biopsies were taken from 
the TKR patients one pror to tourniquet appheation (non-mschaemic 
sample) and one after а репой of tourniquet-mduced acute ischaemia 
(acutely mchaemic sample, average tourniquet time one hour). Transverse 
muscle sections were prepared and ET-1 identified by standard immuno- 
histochemistry using a monoclonal ant-ET-] antibody Cells exhibiting 
positive ЕТ-1 mmunostainng were counted within а grid and plasma ET-1 
levels measured by ELISA 

Result: Plasma levels of ET-1 were higher in CLI patients compared with 
those undergomg TKR (mean + SEM 198+ 1.22 rerna 0 4740.20, 
Р=0 23, Mann-Whitney U test) However, there was no change m 
arculating ET-1 levels dunng the period of acute ischaemia At the tissue 
kvel, ET-] immunoreactivity was significantly greater in chronically 
wchaemic muscle compared with non-ischaemic muscle (322+060 + 
versus 9 59-0 31, P<0 0001, Mann-Whitney U test), and almost doubled 
following acute uchaemia (1914044 versus 9 59-0 31, (P« 00001, 
Wikoxon sgned rank test) This suggests that alterations in the ET-1 
pathway occur primarily at a tissue level and elevated systemic levels seen in 
chrome uchaemia are secondary to persistent local peptide production. 
Concinsions: Our results show that the ET-1 pathway 1s involved in both 
chrome and acute skeletal muscle ischaemia where ЕТ-1 may reduce 
microvessel tone, exacerbating the ischaemic damage These changes occur 
locally, suggesting that the potential therapeutic benefits of ET antagonists 
may be maximized by targeting the uchaemic tissue directly 


Br J Sarg, Vol 8, Suppl 1, May 2001 


SRS Vescumsr 1-9 


Vascular 009 


Primed neutrophils in the venous effluent convert local to systemic 
inflammation after limb іѕсһаетіа-герегѓоноа injury 


A Lewu, DW Hark, A A.B Barros D’Sa,? К McCallon,' 
M I Halliday’ and Е С Campbell! 

! Department of Su gery, The Queen's University of Belfast and the 
2Vascula Surgical Unit, The Royal Victoria Hospital, Belfast, UK 


Aims: Priming of neutrophils is a key step in the development of local and 
systemic injury in ischaemia-reperfunon (I/R) We hypothesmed that 
neutrophil priming in the hind limb on reperfusion would precede systemic 
inflammation 

Methods: Ansesthetized ventilated swine (n= 6 per group) were randomized 
to control or I/R (bilateral external iliac artery occlusion for 2 h followed by 
2 5 h reperfusion) group Blood was sampled simultaneously over time from 
the femoral, portal, hepatic and systemic vems, respectively 
Bronchoalveolar (BAL) lavage was carned out at the end of the reperfusion 
period Usmg luminol, respiratory burst activity was assayed with a 
BioOrbit Lummometer to detect whole blood or BAL fhud chemilumines- 
cence (CL) by stimulation with phorbol !.2-mynstate | 3-acetate (PMA) in 
the absence or presence of tumour necrosis factor (TNF), respectively, giving 
a phagocytic cell priming ratio Plasma bioactive mterkeukin (IL)-6 indicates 
systemic inflammation. Alveolar-erterial (А-а) oxygen gradient and mean 
pulmonary artery pressure (PAP) indicate lung function. 
Results: I/R caused ugnificantly greater neutrophil priming after 30 min 
reperfusion in the femoral vein 101 (008), compared to systemic, 0 80 
(0 03), portal, 0.74 (0 07), and hepaüc sites, 0 76 (0.07) (р<0 05) Systemic 
neutrophil pruming was significantly greater at the end of reperfusion in the 
UR group, 0 83 (0.14), compared to control group, 0 22 (0.04) (p<0 001) 
BAL neutrophil pnming was not significantly different between control 
group, 0.82 (0 13), and I/R group, 0.95 (0.07) Plasma IL-6 was ngnificantly 
increased after UR, 1616 6+390.8, compared to control, 430.54 + 66,17 
(P«0005) А-а gradient was significantly increased after VR 
407 97+ 53 13, compared to control, 18321458 (p«0.005) PAP was 
mgnificantly greater after I/R, 420150 mmHg, compared with control, 
279+19 mmHg (P<0 005). Data represents mean (standard error mean), 
comparisons using one-way ANOVA and Student's /-test. 

Conclusions: Neutrophil priming initiated m the hind limb on reperfusion 
precedes systemic neutrophil pnming, systemic inflammation and acute 
pulmonary dysfunction 
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Oncology 001 


The development of an accurate, reproducible image analysis system to 
assess microvessel density in solid tumours 


C.D. Sutton, J.C. Goddard, P.D. Furness. KJ. O'Byrne. 
A.R. Dennison and Р.Р. Berry 


The University Hospitals of Leicester NHS Trust, UK 


Aims: To develop a reproducible and accurate image analysis system for the 
assessment of microvessel density (MVD) in solid tumours that could be 
duplicated in any surgicopathology unit possessing an image capture facility. 
Methods: Two solid tumour models were used, superficial bladder cancer 
and colorectal liver metastases. Consecutive paraffin sections from a block 
of each of these cancers were cut and mounted on silane slides. Microvessel 
were stained using anti-CD34 monoclonal antibody (Novacastra) enhanced 
with DAB and copper sulphate or nickel sulphate. Slides were exposed to 
Mayer's haematoxylin, methyl red. methylene blue or light green. for 15, 10, 
Sor | s. Interpretation was by two investigators. Accurate vessel recognition 
by eve and image analysis and ability to identify histological architecture was 
recorded, Images were captured using a JVC KYF50 3-chip colour video 
camera and a Scion ЕСЕ frame grabber attached to ап Apple Macintosh 
G-3 computer. Image analysis was performed using the freeware program 
NIH Image. Within this software, a macro was written that automatically 
converted captured coloured images to grey scale and counted the number of 
individual stained vessels. Using the most suitable staining technique, the 
variables of threshold level, minimum and maximum particle size recognized 
and automatic dilation and erosion factors were changed in a systematic 
fashion until there was 100% accuracy of computer counting compared to 
manual counting. This macro was then tested by comparison of manual 











versus Computer counting in 30 randomly chosen areas in 30 cases of 


superficial bladder cancer and 30 cases of colonic liver metastases, 
Results: Nickel sulphate enhanced CD34 staining with a | s exposure to 
Mayer's haematoxylin was the only combination that allowed successful 
identification of the histological architecture along with accurate computer- 
ized MVD counting. 





Manual count versis computer count 





Colonie liver metastases pe 96 P-00i* 
Superficial bladder cancer г GOR Р= 001% 


Manual count versis computer count in 30 random areas 
Colonic liver metastases ғ 0.94 P«001* 
ret 96 Р 001% 





Saperticial bladder cancer 








*Spearman rank. 

Conclusions: Using a combination of appropriate vessel immuno-identifica- 
tion with the described image analysis tem an extremely accurate 
measurement of MVD can be achieved in any laboratory. 





Oncology 002 

Circulating levels of vascular endothelial growth factor (VEGF) 
correlate with platelet count and are only transiently affected by 
surgery 

G pence, A.N. J. Graham, К. Mulholland,’ I. McAllister, 

K.G. McManus, P. Maxwell! J.M. Sloan.’ М.А. Armstrong." 

Е.С. Campbell" and J.A. McGuigan 

Department of Thoracic Surgery, Royal Victoria Hospital. Belfast, and 
! Departments of Pathology.“ Surgery and * Ipimunobiology, Queen's 
University, Belfast, BT12 6BJ. UK 


Aims: Serum and plasma VEGF levels (S-VEGF, P-VEGF) may have 
prognostic significance in patients with cancer. Physiological wound healing 
mav also elevate circulating VEGF levels: as such our aim was to investigate 
the effect of surgery on S-VEGF and P-VEGF and to evaluate their 
relationship to platelet count, which has a putative role in VEGF transport. 
Methods: S-VEGF, P-VEGF and platelet count were measured in 23 
patients undergoing oesophagectomy. Samples were taken pre-operatively 
and at 6 weeks post-operatively. Seven patients were also sampled on post- 
operative days 1, 5 and 10. VEGF measurement was undertaken by ELISA. 
Results: Data are expressed as median (IQR) with statistical analysis by 
Wilcoxon signed ranks testing. Correlation analysis is by Spearman's rank 
testing. 
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Pre-op 6 weeks 









S-VEGF 250 3 +1017 123) 
Фет h (131-476) {201-608} (446.1224) (626-2046) (189.634) 
P-VEGE 10 *55 64 158 +20 
реті à (0.23) (46. 104) (21-181) (20-154) (0-65: 
Platelet count 275 286 346 +399 273 
пор (241-343) i193-350) (289.387) (211-501) (239.486) 








*Р=0018. +Р=04028, TP = 0.049 versus pre-operative, 

Platelet count correlated with S-VEGF and P-VEGF and (Р = 0.021 and 
Р — 0.006, respectively). 

Conclusions: Surgery has an effect on both S-VEGF and P-VEGF levels 
which is transient; as such it should not interfere with the interpretation of 
circulating VEGF as a prognostic marker outside the early post-operative 
period. S-V both correlated with platelet count. providing 
evidence of an association between platelets and VEGF in the circulation. 
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Early breast cancers (EBC) expressing epidermal growth factor 
receptor (EGFR) have increased parathyroid hormone related protein 
(PTHrP) expression 

R.A. Linforth, N.G. Anderson. F. Knox and N.J. Bundred 


Academic Department of Surgery. South Manchester University Hospital. 
Manchester M20 8LR. UK 


Aims: EGFR signalling, which is augmented by breast-related kinase 
(BRK). increases the production of PTHrP in breast cancer cell lines. We 
determined the incidence of co-expression of PTHrP, EGFR. BRK and 
CerbB2 oncoprotein in early breast cancers (EBC). 

Methods: Using standard immunohistochemical techniques, the expression 
of PTHrP. EGFR. BRK and CerbB2 oncoprotein expression was 
determined on formalin fixed EBC. Disclosure of all primary antibodies 
was performed with swine anti-rabbit antibody, streptavidin and diamino- 
benzidine-hydrogen peroxides staining. Positive staining was classed as 
greater than 5% of epithelia expressing the target antigen. A positive control 
was used in each run and a centrol slide used for each test sample. Scoring 
was performed by a single observer, and verified by an experienced 
pathologist. Results were analysed using the y^ test. 














Results: 

БОЕК BRK CerbB2 
PTHrP pos pos neg pos neg Тош! 
Pos 22% 8 16 M 47 
Neg E 10 9 i4 23 
Total 25 I8 45 70 





* P 0.006 **ps0017 





Expression of EGFR and BR& were more frequent in those tumours co- 
expressing PTHrP compared to those which were PTHrP negative (P = 0.006 
and Р=0.017. respectively). In addition PTHrP +/EGFR + EBC were 
associated with a higher rate of lymph node metastases when compared to 
PTHrP-/EGFR- (65%: versus 27% P z: 0.02). 

Conclusions: EGFR and BRK expression in EBC is associated with 
increased PTHrP expression в: rive. Drugs designed to inhibit EGFR 
signalling may be useful in treating PTHrP induced hypercalcaemia of 
malignancy and bone metastases. 





Oncology 004 
HER-2 in node-negative breast carcinoma: prognostic significance 


R.S. Rampaul, S.E. Pinder, J.A. Bell, P. Wencyk, D.M. Macmillan, 
R.W. Blamey. J.F.R. Robertson and LO. 5 
Nottingham City Hospital. Notttagham, UK 





Aims: Previous studies have established the prognostic value of HER-2 in 
patients who are node-positive but the data in sull inconclusive in node- 
negative patients. We have evaluated the prognostic significance of Her-2 
over-expression in a large cohort of node-negative breast cancer patients. 
none of whom received svstemic adjuvant therapy. 

Methods: Paraffin-embedded node-negative primary breast cancers from 678 
patients were studied immunohistochemically using an antibody (DAKQ) 
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raised against the p185 protein. HER-2 (p 185) staining was scored as 0, 1, 2, 
3, where 2 and 3 was assessed as positive for over-expression Univariate 
analyms was performed with y? tests to compare mmmunoreactivity with 
known pathological and patient variables. Cox regression analysis with size 
and grade was performed to evaluate HER-2 over-expression as an 
independent prognostic factor 

Remite: Forty per cent (n= 254) of specimens showed over-expression of 
HER-2. Compared with those in whom HER-2 was not over-expressed, this 
group had a significantly worse DFI (P=0 008) and overall survival 
(P=0 0044). A significant relationship was ањо observed with high grade 
(Р =0 00001), ER negativity (P=0.00001), young age (P=0 0276) and 
Nottingham Prognostic Index (P=0 0003) No association was observed 
with menopausal status (P=0.43116), vascular invanon (Р = 0 80447) or 
tumour sze (P=0 5033) In multivariate analyms for survival, Her-2 showed 
independent prognostic significance (Р = 0 0002) 

Concinsions: This analyms and previous reports on lymph node-positive 
disease suggest that HER-2 ш an independent adverse prognostc factor 
urrespective of nodal disease Her-2 status may provide a means to identify 
those node-negative patients at increased гик of relapse who should be 
considered for standard adjuvant systemic therapy and possibly Hercepnn 


Oncology 005 


The effects of conjugated linoleic acid on the expression of key genes 
involved in the apoptotic pathway 
B Majumder, S. Мог, KJ Wahle? and SD Heys! 


'Depan tinent of Sin gery, University of Aberdeen and *Rowett Institute, 
Aberdeen, UK x 


Aims: The anti-tumour effects of the dietary fatty acd, conjugated Imolkec 
aad (CLA), may be mediated through enhanced apoptoms. However, the 
effects of CLA on genes involved in apoptosis are unknown and this study 
examines the effects of CLA on p53, p2IWAFI and bel-2 expression ш 
addrtion to the cytotoxic effects of CLA on breast tumour growth 
Methods: Oestrogen receptor positive and negative breast cancer cells 
(MCF7, MDA-MBA-231) were grown in supplemented RPMI media, 
containing CLA at concentrations (Oa to 2001) for 24 h. The effects on 
cell growth were assessed using MTT assay Following treatment with CLA, 
Northern blotting was performed to determme the effects on the expression 
of p53, p21 WAFI and bcl-2 АП experiments were carned out in triplicate 
Results: Exposure to CLA resulted in а dose -dependent reduction in growth 
of MCF-7 cells — 20% at 6 25 цм, 50% at 100 рм and 65% at 200 pw 
(P«0.001). Srmilar results were obtained for MDA-MBA-231 cells 
Northern blot analysis showed that CLA treatment caused a dose dependent 
increase in wild-type p53 expression (MCF-7 cells) by 284% at 12 5 им, 
347% at 100 пы, and 523% at 200 рм of CLA (Р<0.01) There was no 
change in bel-2 expression The expression of p21 WAFI, а key downstream 
regulator of p53, was rarsed to 203% CLA did not change the expression of 
mutant p53 (present in MDA-MBA-231 cells) or p21 WAFI, but did 
increase the expression of bel-2 by 103% at 12.5 цм, 201% at 50 цм, and 
207% at 100 рм of CLA (P «0.01) 
Conclusions: This is the first demonstration that CLA may cause its anti 
tumour effects by increasing the expresmon of the wild-type p53 and the p21 
WAF! gene. However, 10 cells with mutant p53, CLA inhibits cells growth, 
through a p53-independent pathway 


Oncology 006 


Inftuence of irradiation on matrix metalloproteinase expression and 
activation : 

Wi Speake, R Asher Dean, Н.М, Collins, A Kumar, JH Scholefield 
and SA Watson 

Academic Unit of Cancer Studies, Acaderme Unit of Sia gery, Univernty 
Hospital Nottingham, Nottmgham NG7 2UH, UK 


Background: Evidence has suggested that irradiation increases matrix 
metalloprotease (MMP) expression and activation in rectal cancer to a 
greater level than m normal rectal mucosa. The aim of this study was to 
evaluate the temporal expression of MMPs in a positive control tumour cell 
line, HT1080 (fibrosarcoma known to expres MMP-2 and MMP-9) 
following irradiation alone and co-cultured with human fibroblasts 
Methods: HT 1080 cells were exposed to irradiation at a level of 4 Gray alone, 
and in co-culture with the human fibroblast cell line, 46BriGi Flow 
cytometry following propidium iodide staining confirmed the potion of 
ceils within the cell cycle Messenger RNA expression was quantified by real 
ume polymerase cham reaction using the SYBR green dye. Protem 
expresnon was confirmed by zymography and semi-quantified usmg mage 
analyns 
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Results: Irradiation of HT1080 resulted ın cell cycle arrest Temporal gene 
expression of both MMP-9 and MMP-2 showed significant increases at 24 h 
after итайапол (P«001 and P<0 05, respectively) which returned to 
baseine levels by 96 h This resulted in increased pro-MMP-9 expression 
(163% at 24 h, 128% at 48 h, P<0.05) and increased pro-MMP-2 expression 
(165% at 48 h, P<0 05) However with co-culture of HT 1080 and 46Br1GI 
there was a significant increase (P<0 05) in MMP-2 and 9 at the gene and 
protein levels and increased activation of MMP-2 No mgnrficant increase in 
MMP expresmon was observed when 46Br!1G1 was irradiated alone 
Conclusions: Recovery from utadiation leads to a concurrent increase in 
MMP production of the MMP-expressing fibrosarcoma pontive control cell 
line but not the fibroblastic line, however, the presence of the fibroblasts 
were required for maximal activation of MMP-2 


Oncology 007 

Anti-anglogenic therapy attenuates micrometastatic tumour growth in a 
Lewis lung carcinoma model 

KK Ausin, Ј Wang, К C Redmond, S Ѕоокћш, WO Kirwan and 
HP Redmond 

Cork University Hospital, Wilton, Cork, heland 


Introduction: While surgery results in successful removal of the pnmary 
tumour in tbe majority of patents, a significant number of patents 
subsequently die of metastatic disease despite chemotherapy The mechan- 
18 for this may relate to the stimulation of dormant micrometastases by 
surgicallyanduced proangiogens factor release We hypothesized that use of 
antt-angiogetuc treatment may attenuate micrometastatic tumour growth 
Methode: C57BL/6 mice were inoculated via tail vein injection with 5 x 10° 
3LL-122A cells Controls recerved IgG MoAb (10 jg p ) at 24 h, then every 
3 days for 14 days post inoculation. The treatment group also recerved ante 
VEGF MoAb (10ug 1 p.) at the same timepoints Animals were sacrificed at 
day 14 post inoculation and their lungs were removed Quantitative analyns 
of the number of micrometastases was performed after serial sectioning and 
haematoxylin and eosin staining by an independent assessor using digital 
image analysing microscopy at an objective field of 20 Statistical analysis 
with ANOVA was used 

Result: Control mice demonstrated a mean metastatic score of 115 +31 
Mice who received ant: VEGF MoAb had mgnificantly attenuated micro- 
metastatic tumour growth (25 5 +8 P= 003). 

Conelostons: This study demonstrates that the administration of ani-VEGF 
mAb therapy significantly attenuates nucrometastatic tumour growth when 
compared to controls in a Lewis lung carcinoma murine model Further 
studies in patients with solid tumours are warranted to evaluate the role of 
ant+ VEGF therapy on micrometastatic tumour growth ın the proangiogenic 
penoperative period 


Oncology 008 

Gene therapy for pancreatic cancer; combination of cytotoxic agents 
with adenoviral-deltrered tumour-suppressor genes increases cytopathic 
effect 


CM Halloran, Р Ghaneh, P. Costello and J P Neoptolemos 


Depa iment of Siagery, Royal Liverpool University Hospital, 5th Floor 
UCD Building, Daulby Street, Liverpool L69 ЗСА, UK 


Aims: To investigate the combined effects of adenoviral mediated over 
expresnon of the tumour suppresser genes p16 (Adpl6) and p53 (Adp53) 
with either, 5-flurouracl (5-FU) or gemcitabine, in pancreatic adenocara- 
noma cell lines. 

Methods: Pancreatic adenocarcinoma cell lines were incubated with the 
above cytotoxic drugs, esther at supra or sub LD-50 doses, before or after 
inoculation with Adpl6 or Adp53 or a control adenoviral vector containing 
the luciferase gene (AdLuc), with multiphtities of infection (MOIs) of 
10-100 The cell viability was assessed 5 days post-treatment using an MTT 


assay 

Results: High-dose combmations of SFU with either. Adpló ог Adp53, 
decreased cell survival compared to relevant controls, by 50-60% However, 
enhanced cytopathic effect was observed with low dose combinations of the 
cytotoxic agents with ether Adpl6 or Adp53, cell survival decreased 
compared to ‘relevant controls, by 55% for SFU + p16, 70% for gematabine 
+ pl6, all with additive effect, synerguttic effect being seen with Adpló 
combinations (P «0 05) 

Comciusioww: Combining cytotoxic agents with ether Adpl6 or Adp53 
significantly reduces survival of pancreatic adenocaranoma cell ines When 
doses of drug and MOls of virus that are individually, relatively ineffective, 
are used in this combination, the resultant reduction m cell number ш 
pronounced 
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Reduction in thrombospondin 1 expression significantly correlates with 
disease progression in superficial bladder cancer 

J.C. Goddard, C.D. Sutton, J.L. Jones, D.P. Berry, K.J. O'Byrne and 
К.С. Kockelbergh 

The University Hospitals of Leicester NHS Trust, UK 


Aims: Decreased expression ef thrombospondin-! (TSP-1) has been shown 
to be associated with decreased survival and disease recurrence in invasive 
bladder cancer. The purpose of this study was to investigate the relationship 
of TSP-1 expression in a series of superficial bladder cancers. 

Methods: A series of 108 cases of superficial bladder cancer were chosen at 
random. Cases were inchided if the archived paraffin-embedded specimen 
from the first resection was available and excluded if follow-up was less than 
12 months and if the disease was found to be invasive at the 3 month check 
cystoscopy. Immunohistochemical staining was performed with Ab-4 an 
antibody to TSP-1 (Neomarkers). Antigen retrieval was achieved by 
predigestion with Pronase E (1 mg mL ^ !) (Sigma) for 13 min at 37°C 








and developing was with the EnVision-DAB system (Dako). The staining 
was quantified in conjunction with a consultant histopathologist (LJ). A 
scoring system was developed and applied to all cases The results were 
entered into a computerised database upon which statistical analysis was 
performed using SPSS version 10. 

Results: Of the 108 cases, 55 progressed to muscle invasive disease and 53 did 
not. Immuno-staining of TSP-1 was discrete and confined to four distinct 
areas: epidermal-stromal junctional, perivascular, tumour cell, stromal. The 
percentage staining for each of the areas and the total staining score is 
displayed in the table (results shown as mean (range)). 





Percentage of staining 





Epidermal- Tumour Staining 












stromal Perivascular coll score 
Progression 3 (0-40) 3 (0-30) 0 ] (0-20) 1 
Non-progression 7 (0-20) 8 (0.50) 1 00-5) 2 (0-80) 8 (4-201 
Mann- Whitney 0.029 0.005 0.075 0.113 0.001 
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Macrophages which have ingested apoptotic neutrophils promote 
resolution of inflammation by regulating tissue repair, augiogenesis and 
leukocyte infiltration 

C Power, J Wang, J Street, S Sookha: and НР Redmond 
Department of Academic Surgery, Cork Univernty Hospital, Cork, Ireland 


Ams: Macrophage (MQ) ingestion of apoptotic neutrophils (PMN) is 
crucial to resolution of inflammation. We investigated the production of 
matrix metalloproteinase-9 (MMP-9), Tissue inhibitor of matrix metallo- 
proteinase-! (TIMP-1) and vascular endothelial growth factor (WEGF) by 
МӨ had had phagocytosed apoptotic PMN and how these same МО 
promote further MØ recruitment and phagocytoms of apoptotic PMN 
through tight regulation of the chemokimes interleukin-8 (IL-8) and 
monocyte chemoattractant protem-! (МСР-1) 

Methods: МО were cultured from 7 to 10-day-old monocytes PMN 
apoptosis was induced by UV light MMP-9, TIMP-I, VEGF, I -8, MCP-1 
release from activated MØ which had ingested apoptotic PMN and control 
MØ was measured by ELISA Leukocyte chemotaxis was assessed using 
human umbilical vem endothelrom-plated Transwells and monoclonal 
antibodies against IL-8 and MCP-1. 

Results MØ which had mgested apoptotic PMN promoted monocyte 
chemotaxis (P«005) at the expense of PMN Results of cytokine 
production are expressed as percentage of control P<0.05* ANova 





MMP-9 TIMP-1 VEGF п MCP-1 

(прш!) — (ngmL^') (рап) (mL) (og mL) 
Control М@ 100% 100% 100% 100% 100% 
‘MO+PMN 15 + 96" 154 + 9%* 148+12%* 46417%* 1074+9% 


Couciusioox MØ that have mgested apoptotic PMN decrease MMP-9 
production and increase TIMP-] and VEGF, lumting tissue damage and 
encouraging angiogenesis and repair. PMN influx зз actively suppressed by 
lumiting IL-8 release, whereas MO recruitment 1s encouraged by maintaming 
MCP-1 levels This reduces PMN mediated cytotoxicity and enhances 
phagocytosis of offending PMN thereby helping to resolve inflammation 


Sepsis/General 002 

Inhibition of inflammatory signal transduction in bacterial lipoprotein 
(BLP) tolertzed human monocytes 

M. Doyle, JH Wang, В Manning, QD Wu and HP Redmond 


Department of Academic Sw gei y, Cork University Hospital, Une: nty 
College Cork, Cork, Deland 


Aims: Both endotoxin/Lipopolysacchande (LPS) tokrance and BLP 
tolerance represent an essential control mechanism durmg septs, We have 
previously demonstrated that BLP tolerance is superior to LPS tolerance in 
protecting against septic shock-induced mortahty, however, the underlying 
mechanisms involved m BLP tolerance are not dear. In this study, we 
investigated the alterations in mflammatory signal transduction pathways 
following BLP tolerance 

Methods: BLP tolerance and LPS tolerance in human THP-1 monocytic cells 
were induced ш eather serum-present or serum-free culture system to 
evaluate the mvolvement of soluble CD14 Tokenzed cells were further 
stunulated with high doses of BLP or LPS TNF-a and IL-6 levels were 
determined by ELISA. Toll-like receptor 2 (Tir 2), mitogen-activated protein 
kinases (MAPK), including ERK, JNK, and P38 kinase were detected by 
western blotting NF-kB actrvaton was assessed by transfection of the 
pNFEB-Luciferase reporter vector and electrophoretic mobility shift amay 
(EMSA). A number of MAPK and NF-kB inhibitors were also used to 
determine which sgnal pathway was involved m BLP tolerance 

Result: BLP-tolerized monocytes had а significant reducton ш 
TNF-a production m response to high doses of BLP (4149 реті. 
versus 23414537 pg mL! in nontobermed cells, P<0.0!), or LPS 
(30-7 5 pgmL~! versus 10014147 pg mL^' ın nontolenzed cells, 
P«0.01). Uzing a specific CD14 blocking mAb and a serum-free culture 
system revealed that mduction of BLP tolerance was mdependent of both 
membrane CD 14 and soluble CD14. BLP tolerance as well as LPS tolerance 
inhibited phosphorylation of ERK, JNK, and p38 kinase, and activation of 
NF-KB in response to subeequent BLP or LPS stimulation There was a 
marked downregulation of Tir 2 expresmon in BLP tolermed celis, whereas 
LPS tolerance did not affect Tir 2 expression 
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Concinsions: These results indicate that LPS+BLP tolerance share smilar 
intracellular mechanisms. The спіса] difference between each peptide 
relates to differential expression of Tir 2 amd Tir 4 
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Unfractionated heparin attemmates lipopolysaccharide-tadnced 
neutrophil activation 

BJ Manning, JH Wang and НР Redmond 

Department of Academic Sw gery, Cork University Hospital, Cork, heland 


Alms: Heparin has anti-inflammatory actions, and has been shown to benefit 
pavents with acute exacerbations of inflammatory bowel disease, and to 
mprove outcome when used m experimental models of sepsis. We aimed to 
determine the effect of unfractionated heparin (UH) on polymorphonuclear 
neutrophil (PMN) activation їп response to lipopolysacchande (LPS) 
Methode Human PMNs (1 х 108 cells mL’) isolated. from healthy 
volunteers were incubated for 2 h, at 37° and 5% СО», in culture medium 
with and without the addibon of UH (100 umtsmL~'), LPS 
(100 ng mL~') or LPS+UH (100 ng mL~') CDI 1b and CD18 expression 
were determined by flow cytometry after incubation. with fluorescently 
labelled monoclonal antibodies (mAb) To determine the extent, if any, of 
heparin binding to PMNs, cells were incubated with biotinated heparm and 
subsequently treated with streptavidin R-phycoerthrin. The percentage of 
cells to which heparin bound was determined by compenng mean channel 
fluorescence (MCF) сей! with and without the presence of heparin, and 
the pretreatment of cells with anti-CD11b mAb, anti-CD18 mAb or both, 
was used to evaluate the role of these integrins in heparin binding. Results 
are MCF сей”! + SE (anova) 

Result: LPS upregulated PMN expression of CD11b from 242 +44 to 
579 +72 (P <0 05), and this effect was blocked by comcubation with UH 
287 +44 (P «0.05) CD18 expression (215 2478) was up-regulated by LPS 
(426 +67, P<0 05), and this was also attenuated by UH (196+41 P<0 05) 
Heparm was found to bind to 102+1 5% of PMNs CD11b blocking mAb 
reduced this to 5 0+0 8%, and CD18 mAb reduced this to 4.3 +0 8%. 
Conciusioms: Heparin significantly attenuates LPS induced PMN activation, 
by preventing up-regulation of CD1!b and CD18 following its binding to 
these receptors These findings may, 1n part, explain the anti-inflammatory 
effect seen is vivo. 
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Nuclear factor-xB (NF-xB activation is required for endotoxin-mduced 
tumour cell adhesion and invasion 


BJ. Manning, JH Wang, Q D. Wu and HP Redmond 


Department of Academie Surgery, Cork University Hospital, University 
College Cork, Cork, Ireland 


Aims: Endotoxin/lipopolysacchanide (LPS) promotes tumour growth and 
metastasis We have previously shown that LPS has direct effect on tumour 
cell attachment to and invasion mto extracellular matrix proteins by 
upregulation of В! mtegrin expression This study was designed to test the 
hypothems that endotoxin-induced tumour cell adbesion and invasion are 
dependent on NF-kB actrvation 

Methods: Human colorectal tumour cell Imes SW480 and SW620 were 
treated with LPS (01 ps mL-!) or LPS plus recombinant soluble CD14 
(rsCD14, 0.2 ug mL^ ), ın the presence of the NF-xB inhibitor SN50 
(100 ug mL~') B1 mtegrin expression was detected by flow cytometry NF- 
кВ actrvation was assessed by transfection of the luciferase reporter рМЕкВ- 
Luc vector, and further confirmed by electrophoretic mobility shift (EMSA) 
assay Tumour cell adhesion and m-rtro tumour cell invasion. through 
Matrigel chambers were assessed 





Results: 
LPS4 nmCDI4+ 

Medium LPS alone LPS 4- reCDI4 5м50 
Віш 103414 117412 217523* 13242} 
(МСР col!) 
Adhepon 14x37 14439 434.1% 244 4 
сє 
invesaon 19161 20x49 62192* MiSTE 
(numbers) 


Data - moan + SD, m6, Stats anova, *P c0 05 versus modo and LPS aloo, TP «005 
rermG LPS+ пи014 
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LPS alone did not activate NF-kB. However, LPS in the presence of rsCDI4 
resulted in NF-kB activation in both SW480 and SW620 cells as 
demonstrated by transfection and EMSA. Pretreatment of SW480 and 
SW620 cells with the NF-kB inhibitor SN50 significantly attenuated LPS 
plus rsCD14 induced up-regulation of Bl, o2. «3. «6 expression. 
Furthermore, SN50 prevented LPS plus rsCD14 induced tumour cell 
adhesion and invasion. 

Conclusions: These results indicate that endotoxin mediated fM integrin over- 
expression, and subsequent increased tumour cell adhesion and invasion 
requires NF-kB activation. 


Sepsis/General 005 
Bacterial wall products enhance tumour cell production of interleukin 6 


and vascular endothelial growth factor through nuclear factor-k«B 
(NF-KkB)-dependent and -independent pathways 


M. Doyle, J.H. Wang and Н.Р. Redmond 
Department of Academic Surgery, Cork University Hospital, Ireland 


Background: Tumour cells have previously been shown to produce 
interleukin 6 (IL-6) and vascular endothelial growth factor (VEGF) and 
both cytokines can also promote tumour growth and metastatic potential. 
We have previously shown that bacterial wall products, bacterial lipoprotein 
(BLP) and endotoxin (LPS) enhance tumour growth. It was our aim to 
determine if BLP and LPS increase IL-6 and VEGF production from 
tumour cells and to evaluate some of the mechanisms involved in this 
process. 

Methods: SW 480 human colorectal carcinoma cells were incubated with 
BLP (100-1000 ng mL ^ '), LPS (100--1000 ng mL `!) and LPS + BLP (100 
1000 ng mL ^!) for 12 and 24 h. Supernatants were assayed for IL-6 and 
VEGF using standard immunosorbant assay. In some experiments the NF- 
кВ inhibitor, SN50, was added 30 min prior to stimulation with LPS and 
BLP. NF-KB was measured by transfection of the р NF-KB luciferase 
reporter vector. 

is of variance was used for statistical anal 








Cytokine LPS + BLP+ — LPS+ LPS + BLP + 
(pg mL^') Medium BLP LPS BLP SN50 SN50 SNSO 

IL-6 467130 689425 4990 
VEGF 489 + 48 









^1132::98. *409+16 *502 +25 *5164 26 
^H3L £98. 875 £53 1048591 1409 + 109 








^versus medium treated cells, *versus no NF-KB inhibition, P = 0.0001 


BLP and LPS both increase IL-6 and VEGF production and МЕ-кВ 
activation from SW480 cells. IL-6 but not VEGF, production is suppressed 
by inhibiting NF-KB. 

Conclusion: Bacterial wall products stimulate tumour production of IL-6 
and VEGF. IL-6, but not VEGF production, is NF-KB dependent. 
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Increased capsaicin receptor VR1-immunoreactivity in acute 
inflammatory bowel disease 

САН. Chan," Y. Yiangou,' P. Facer,! N.H.C. Dyer,” 

C.H. Knowles, N.S. Williams! and P. Anand! 

'The Peripheral Neuropatny Unit, Imperial College School of Medicine, 
Hammersmith Hospital, London, UK. “Neurobiology Unit, Roche 
Bioscience, Pala Alto, California, USA, and Academic Department of 
Surgery, Barts and the ? London School Medicine and Dentistry, UK 


Aims: Abdominal pain, discomfort and urgency are characteristic symptoms 
of acute inflammatory bowel disease (IBD). Capsaicin, the main pungent 
ingredient of ‘hot chilli peppers, elicits the sensation of burning pain and 
discomfort by selectively activating sensory neurons. The aim of this study 
was to investigate whether there was increased expression of the cloned 
capsaicin receptor (VR 1) in acute IBD. 

Methods: Macroscopically involved, histologically confirmed inflamed colon 
was collected at time of colectomy from patients with Crohn's disease (n == 6) 
or ulcerative pancolius (1=3) Abdominal pain was a predominant 
symptom in all but one patient. The specimens were studied by immuno- 
histochemistry and by western blotting using antibodies to VRI. Control 
colonic tissue was obtained from eight patients undergoing similar resections 
from nonobstructing carcinoma. 

Results: Western blotting revealed an eight-fold increase in relative optical 
density in the IBD group compared with the control group (P «0.01). In 
normal colon, only weak submucosal labelling of VRI fascicles was 
detected. However, in the IBD group. moderate to strong immunostaining 
was observed in numerous nerve fascicles. 
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Conclusion: Our data demonstrates for the first time the presence of VR 1 in 
normal human colonic tissue. In addition, we have shown that there is 
increased VRI expression in colonic nerve fibres in acute IBD. Thus, the 
discovery of novel drugs or naturally occurring substances that can bind the 
VR i receptor may lead to new therapies for pain and dysmotility that is seen 
in acute IBD. 


Sepsis/General 007 
Rapamycin has no effect on established allograft vasculopathy 


G.J. Murphy, G.R. Bicknell, R.N. Saunders, M.S. Metcalfe and 
M.L. Nicholson 

Division of Transplant Surgery, University Department of Surgery. 
Leicester General Hospitai, UK 





Aims: Progressive allograft vasculopthy and organ fibrosis (chronic 
rejection) remains an important cause of late organ transplant failure and 
no therapeutic agent has been shown to have an effect on this process. 
Rapamycin is a novel immunosuppressant that has been shown to inhibit 
intimal hyperplasia and fibrosis in animal models but to date the effect of 
rapamycin on established allograft vasculopathy in humans or animal 
models remains unclear. The aim of this study was to measure the effects of 
rapamycin on established allograft vasculopathy as well as to measure its 
effect on the expression of genes that control extracellular matrix turnover in 
established chronic rejection. 

Methods: Thoracic aortas from F344 rats were transplanted heterotopically 
into the abdominal aorta of Lewis recipients. Six animals per group started 
rapamycin (0.5 mg kg”! day ^) at 8, 12, and 16 weeks with six receiving no 
treatment as a control. Grafts were harvested at 24 weeks and analysed 
histologically. mRNA was extracted from frozen tissue and expression of 
fibrosis associated genes was studied by means of quantitative reverse 
transcriptase-polymerase chain reaction. 

Results: Between eight and 24 weeks weeks untreated allografts developed 
significant intimal thickening and expansive vascular remodelling. Levels of 
gene expression for species important in extracellular matrix remodelling are 
listed below. Values are expressed as a ratio of the house keeping gene 
В Actin. 


R apamycin commencement 















8 weeks 12 weeks 16 weeks Control P value 

intimal medial ratio 0.13 +0.22 0.18 +0.06 0.16 € 0.1 0.925 
MMP 2 244048 2105118 2.234047 0.27 
MMP 9 3.83 +0.97 46241.45 N ү 0.38 
TIMP | 1.88-0.20 — 1.99 0.53 1420.06 — 01434 
TIMP2 2.5035 — 235x021 2520023 0.49 
Collagen 3 2412025 — 2690.82 80042. 0.177 
TGF B 37450.54 29741.53 — 3404029 3.574030 046 
Mean values + St. deviation, P = Kruskall- Wallis. tCollagen 3, Timp 1 significantly 


higher in 12 week group Бу Mann- Whitney. 

Conclusions: These data suggest that Rapamycin has no significant effect on 
allograft vasculopathy and may in fact increase pro-fibrotic gene expression 
in allografts with early allograft vasculopathy. 


Sepsis/General 008 
Integrins in the adhesion of human colonic fibroblasts to matrix 
components 


C.C. W. Mahon, F.J. Savage and Р.В. Boulos 
Academic Department of Surgery, University College London, UK 


Aims: Cell-matrix interactions mediated by integrins may be important in 
fibroblast adhesion, migration and proliferation during colonic healing. The 
aim of this study was to define the integrins required for adhesion of human 
colonic fibroblasts to collagen |, a major constituent of normal matrix, and 
to fibronectin an important component of wound provisional matrix. 
Methods: Human colonic fibroblast cultures were obtained from digested 
colonic mucosa. Cell suspensions (4 x 10° cells mL ^ ') were incubated in the 
presence or absence of antibody to the integrins al, 92, 93, «4, «5 ог fj. 
before adding 4 x 10* cells well ^ ' to microtitre plates coated with collagen | 
or fibronectin. After incubation for 1 h nonadherent cells were removed by 
washing. Adherent cells were fixed and quantified by а methylene blue assay. 
The results are expressed as median absorbance in arbitrary units for test 
wells (in the presence of antibody} А дь and controls A,. Statistical analysis is 
by the Wilcoxon signed rank test. 

Results: Adhesion to collagen was inhibited by antibody to the D, integrin 
subunit, Aa, = 0.08, A, = 0.98 (n = 20, P < 0.0001) and by antibody to the x, 
integrin subunit, Ay,=0.02, A. 0.78 (n9, P=0.0039). Adhesion to 
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fibronectin was partially шей by antibody to the В, subunit, Ay, = 0.83, 
Ас= 1.06 (м = 13, P «0 0097) and by antibody to as, absorbance Ax, = 1.06, 
Ас=121 (m—9, P<0 0039). No significant mhibrhon of adbemon to 
collagen or fibronectin was observed in the presence of antibodies to the a2, 
a3, ог o4 integrins 

Condnasions The major determinant of adheson of human colonic 
fibroblasts to collagen 1 us the «Др, integrin. Only partial inhibition. of 
adhesion of colonic fibroblasts to fibronectin couki be achieved usmg 
antibodies to a, or В, suggesting that other cell adhesion molecules are 
mvolved m this mteraction. 


Sepe:s/General 009 

Retinal pigment epithelial cells which have phagocytosed preoxidized 
photoreceptor outer segments express chemotactic and angiogenic 
cytokines 

GT Найта JH Wang, P E. Chary and НР. Redmond 

Department Ophthalmology Depa tment Acad Surgery, Unmer sty College 
Cork, Ireland 

Aims: Retinal pigment epithelial (RPE) cells accumulate lipofuscin pigment 
аз а result of oxidative alternations in phagocytosed photoreceptor outer 


segments (POS) Accumulation of hpofuscin is thought to be related to, 
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age-related macular degeneraton (AMD). We evaluated the effect of 
phagocytosis of UV-irradiated POS (artrficaal lipofuscin) on the expression 
by RPE on the expression of various chemotactic and angiogenic cytokines 
Methods: ARPE-19 cells were exposed to latex beads (0 8 jum), bovine POS 
and UV-irradiated POS (OX) (2x 10’ mL^!) and supernatants were 
collected at 6, 18 and 36h. The supernatants were assayed for IL-8, 
MCP-1 and TNFa by ELISA. Protem synthess and NFxB activity were 
inhibited by actnomyan D and SN50, respectively. Phagocytosis and 
generation of reactive oxygen species (ROS) was assessed by flow cytometry 
The effects of the supernatants on proliferation of a human microvascular 
endothelial сей hine were assessed uzing a BrdU cell proliferation ELISA. 
Resultz: IL-8 and MCP-1 expression was decreased in the POS group (IL-8 
473 76 66 9 P=0.0005; MCP-1. 550 1421 8, P=0 0001), but mereased in 
the OX group (IL-8 1348 8: 164.9, MCP-1 1772 2865.19) compared 
with control (IL-8: 741 09 +39 8, MCP-1: 1413 47 +38.4) and Intex beads 
TNFa levels were not affected At 12 h after challenge ROS were induced in 
the oxidrzed POS group The cytokine increases observed were dependent on 
de novo protein synthests and were partially NFxB dependent. 
Conciusiome Ingestion by RPE of oxdmed bovine POS stimulates 
production of chemotactic and angiogenic cytokines, which may promote 
angiogenesu directly, or through the accumulation of rmmune cells such as 
monocytes which themselves may cause angiogenesis This may be of 
significance m the development of exudative AMD 
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Patey Prize 009 

Flutamide suppresses VEGF expression in the HaP-T1 Syrian hamster 
model of advanced pancreatic cancer 

A.T. Abraham, S.R. Shah, Y. Sirivatanauksorn and B.R. Davidson 
Roval Free & University College School of Medicine. London, UK 


Aims: To study the effect of the anti-androgen flutamide on tumour growth 
and spread in the HaP-T] Syrian hamster model of advanced pancreatic 
cancer and determine if the effect is mediated by suppression of vascular 
endothelial growth factor (VEGF) expression. 

Methods: Flutamide (30 mg kg ' day ! sc) was administered 5 weeks 
after implantation of HaP-Tl pancreatic. adenocarcinoma in Syrian 
hamsters (п = 12). Controls (л = 12) were injected with vehicle. The extent 
and pattern of local progression and distant spread was assessed at necropsy 
14 days later. Tumour tissue was harvested for histopathology. Levels of 
VEGF mRNA expression in frozen pancreatic tumour tissues were 
determined by semiquantitative RT-PCR. 

Results: Treatment with flutamide decreased the mean + SE tumour weight 
(L3--0.4 g versus 2941.1 g P=0.19) The number of animals with 
evidence of metastases was also lower in the flutamide group (six versus 
three, P==0.4). Levels. of F mRNA were significantly lower in 
pancreatic tumours. in the flutamide-treated group (0.27 + 0.04 versus 
04640.06, P0.03. VEGF mRNA levels were higher in pancreatic 
tumours of animals with metastatic spread (0.47 + 0.05 versus 0.26 +0.05, 
Р:= 0.01). Tumour weight correlated strongly with VEGF expression in the 
control group (r 0.75, Р= 0.03). No such correlation was seen in the in the 
flutamide-treated group (r 0.09, P —0.92). 

Conclusions: Flutamide suppresses pancreatic tumour VEGF mRNA 
expression in advanced pancreatic cancer in the HaP-T! Syrian hamster 
model. This may explain its effect as adjuvant therapy in the palliation of 
advanced pancreatic cancer in humans. 

















Patey Prize 010 

Regional variation of microvascular abnormalities in patients with 
peripheral arterial disease is related to disease distribution 

A. Abidia. С. Kuhan. Н. Bahia, I Chetter and P.T. McCollum 


Department of Vascular Surgery, Academic Surgical Unit, RHHT and 
The University of Hull, Hull HU3 2JZ, UK 





Aims: Abnormal microvascular reflexes precede the development of 
peripheral arterial disease, however, regional variation and the role of such 
abnormalities in dictating the distribution of arterial disease are less clear. 
We aimed to compare the microvascular response to thermal stimulation in 
the upper limb with the lower limb in patients with established peripheral 
arterial disease. 

Methods: Twenty patients with peripheral arterial disease (PAD) and five 
normal controls (NC) were recruited for this study. Laser Doppler flux was 
measured over the forearm and the forefoot of all patients and controls 
before and after heating the probes to 44 C. 

Results: The mean increase in laser Doppler flux response to thermal 
stimulation was 621% in the forefoot and 1077% in the forearm in PAD 
group (P-«0.034. Man-Whitney) compared with 1580% and 17499, 
respectively, in. NC group. Furthermore, the difference in the response to 
thermal stimulation between the two groups in the forefoot was significant 
(P 0.013. Mann-Whitney) while the forearm responses were not. 
Conclusion: Microvascular response to thermal stimulation was significantly 
diminished in the lower limbs of patients with arterial disease compared with 
their upper limbs and with normal controls. Regional variation in these 
abnormalities may play an important role in the predisposition to and 
distribution of arterial disease. 


Patey Prize 011 
The effects of a selective cyclo-oxygenase-2 inhibitor on colonic 
anastomotic and wound healing strengths 


К.А. Cahill. E. Kavanagh, С. McGreal and Н.Р. Redmond 
Department of Academic Surgery, Cork University Hospital. N. U. L 
(Corki. Wilton, Cork, Ireland 


Background: Selective inhibitors of the inducible form of cyclo-oxygenase 
(COX-2) are of potential benefit їп the perioperative period for both their 
analgesic and, perhaps, antineoplastic actions. However, the effects of these 
drugs on intestinal wound healing are unknown. 
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Methods: Forty adult Sprague-Dawley rats (mean weight 358.4 g, range 
300-455) underwent laparotomy, descending colonic transection and 
handsewn re-anastomosis, having been randomized to receive either a 
selective COX-2 inhibitor (rofecoxib, 10 mg Кр!) or an equal volume of 
water by gavage preoperatively and then daily postoperatively. Animals 
were killed either 3 or 7 days later (10 rats per group at each time point) and 
their wounds evaluated using tensiometry (skin and colonic wounds) and 
bursting pressure measurement (colonic anastomoses). 

Results: While all rats in the control group convalesced uneventfully, five 
animals receiving rofecoxib had anastomotic leaks by day 7 (P«0.05, y^ 
test). Intact colonic suture lines were also significantly weaker in this 
group(both bursting pressures (P«0.05) and tensile strengths (P «0,05) 
(Mann-Whitney) at both time points. Skin wound strengths were similar in 
each group (see tables, values are mean + standard error). 


Fable 1. Colonic anastomoses 








П 


Tensile strength (л mm ^ ') Bursting pressure (mmHg) 





Day 3 





Group 
Control 08-01 
Rofecoxib 06401 





Table 2 Skin wounds 








Group 





Control 
Rofecoxib 





Conclusions: Although beneficial in the treatment of pathological infamma- 
tion, our results strongly suggest that selective COX-2 inhibitors may 
adversely affect colonic anastomotic healing. 


Patey Prize 012 

Mapping the intracellular pathway by which dopamine (DO) induces 
neutrophil (PMN) apoptosis and the identification of PMN-bound 
dopamine receptors 

C. Power, J. Wang. S. Sookhai, M. Carr and Н.Р. Redmond 

Dept. of Academic Surgery. Cork University Hospital, Cork, Ireland 


Aims: We have demonstrated that dopamine induces PMN apoptosis, which 
may partly explain the beneficial effects of DO administration to septic 
patients. Herein we investigate whether PMN express DO receptors (D, . <) 
and the effects of DO on PMN mitochondrial depolarisation (mQ), 
intracellular calcium flux [Ca] and caspase-3, all recognized regulators of 
apoptosis. 

Methods: DO was used in 104 100 umolar doses. PMN apoptosis was 
assessed using propidium iodide staining and mean channel fluorescence 
(MCF) flow cytometry at 4 hly timepoints. In control and test PMN, the 
parameters mQ, [Ca] and caspase-3 protein expression were measured using 
the chromophore JC-1, calcium-specific probe Fura-2 and Western 
immunoblotting, respectively. DO receptors were studied using polyclonal 
antibodies and immunohistochemistry. 

Results: We identified three DO receptors. D; 25s on PMN. 





1-h control 


8-h control 


3-h control 
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DO induces increased PMN caspase-3 expression as demonstrated on 
Western blotting. 

Conclusions: DO induction of PMN apoptosis is associated with significant 
increases in mQ and [Ca], which translates into pro-apoptotic activity as 
evidenced by pronounced Caspase-3 protein expression. These original 
findings and the identification of DO receptors on PMN indicate that DO 
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induces profound anti-inflammatory activity within PMN's most probably 
through these newly identified PMN receptors. 


Patey Prize 013 


Severe acute pancreatitis is associated with increased systemic nitric 
oxide: evidence implicating an endotoxin-mediated response 

S.H. Rahman, B.J. Ammori, G. Barclay, І.С. Martin, M. Larvin and 
М.Ј. McMahon 

Academic Unit of Surgery, The General Infirmary, Great George Street, 
Leeds LSI 3EX and The National Transfusion Science Laboratories, 
Edinburgh. UK. Tel: 0113 3923462; fax: 0113 3923635 


Aims: To assess if systemic nitric oxide production is elevated in patients 
with severe acute pancreatitis (SAP) and whether this is in part due to an 
endotoxin-mediated response. 

Methods: Patients with a clinical and biochemical diagnosis of AP were 
studied within 72 h of onset of abdominal pain. The 24-h NO-derived 
urinary nitrite excretion was measured using the Greiss reaction. The ratio of 
renal excretion. of the enterally administered polyethylene glycol (PEG) 
3350/400 was measured to determine intestinal macromolecular perme- 
ability. The IgM:IgG EndoCAb ratio was used as a marker of systemic 
endotoxin exposure. Attacks were classified as mild or severe according to 
the Atlanta criteria. 

Results: Sixty-five patients with AP (severe 20) and 20 healthy control 
subjects were studied. Urinary nitrite excretion was significantly increased in 
patients with severe attacks (median 20,6) compared to mild attacks (median 
15.7, P= 0.003). and the latter was significantly greater in healthy controls 
(median 6.3, P= 0.004). PEG excretion ratios were significantly increased in 
patients with severe attacks compared to mild attacks (r =0.&, P «0.01). In 
patients with severe disease, urine nitrite excretion demonstrated a positive 
and significant correlation with intestinal macromolecular permeability and 
the IgM:IgG EndoCAb ratio (r=0.7, P= 0.006, and r=0.8, P= 0.001, 
respectively). 

Conclusion: Systemic NO is increased in AP. and is greatest amongst patients 
who develop a severe attack. The strong correlation with altered gut 
permeability and endotoxin exposure suggests that the mechanism may be 
mediated through bacterial upregulation of inducible nitric oxide synthase 
activity. 


Patey Prize 014 
Synergistic effect of endostatin and etoposide inhibition in endothelial 
progenitor cell proliferation 


G.F. Nash, M.F. Scully! and A.K. Kakkar 


Imperial College School of Medicine, London Thrombosis Research 
Institute, London, UK' 


Aims: The effects of angiogenesis inhibitor endostatin and the mitosis 
inhibiting agent etoposide were investigated upon endothelial progenitor 
cells (EPCs), and compared to mature human vascular endothelial cells 
(HUVECS). The recently described EPCs, that are found to circulate in adult 
blood, have been shown to localize at foci of angiogenesis in vivo. 
Methods: EPCs were isolated by Ficoll gradient purification of blood bank 
buffy coat. The resulting cells, which immunostained positively for CD31 
and CD34, were grown in Medium 199, on fibronectin-coated plates. 
HUVECs were cultured from fresh umbilical cord vein. The effects of 
recombinant human endostatin and etoposide were studied at increasing 
concentrations over 7 days of culture, MTS (a tetrazolium salt) cell 
proliferation assay was performed to establish the effects on cell 
proliferation, each experiment being repeated four times. 

Results: Endostatin at a dose of 0.5 um inhibited EPC proliferation by 28%, 
but HUVEC proliferation by only 11% (Р <0.05). When 0.5 им endostatin 
was combined with etoposide at a dose of 12 ре mL ! there was a 54% 
inhibition of EPC proliferation compared to a 19% inhibition with etoposide 
alone (P =0.001). 

Conclusions: These data indicate that mature endothelial cells are less 
sensitive to the effect of endostatin than EPCs, which display a 
proangiogenic phenotype in vitro, and are thus a superior model to test 
antiangiogenic therapies. The additive effects of antiangiogenic and 
chemotherapeutic agents upon EPCs suggest important clinical anti-cancer 
effects may result from such combination therapies. 
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Patey Prize 015 

Pravastatin, a HMG-COA reductase inhibitor, improves flow-mediated 
dilation in young insulin-dependent diabetics 

M. Joyce, CJ. Kelly, К. Moore, C. Thompson, P. Fitzgerald. A. Leahy 
and D.J, Bouchier-Hayes 


Department of Surgery, Royal College of Surgeons in Ireland, Beaumont 
Hospital. Dublin 9, Ireland 


Aims: Young insulin-dependent diabetics (IDDM) exhibit impairment of 
flow-mediated dilatation, a nitric oxide dependent phenomenon. Emerging 
evidence suggests that statins, independent of their serum lipid lowering 
properties, have beneficial effects on endothelial function. We hypothesize 
that I-month treatment with pravastatin, would restore to normal, flow- 
mediated dilation in young IDDM. 

Methods: Flow-mediated dilation of the brachial artery was measured using 
high-resolution ultrasonography. Diabetics were compared with age 
matched non-diabetic controls. The diabetic group were given pravastatin, 
40 mg per day for | month at the end of which time brachial artery reactivity 
was reassessed. 

Results: 





Diabetics 


Controls 








4.73 (0.23) 


Baseline vessel 4.04 (0.25) 4.37 (0.22) 
diameter (mm) 
Fiow-mediated 7.98 (1.1) 4.5 (0.31)* 8.44 (0.937 


dilation (л) 





Data are expressed as mean (SEM). Analysis with anova, post hoc Schelfé test. * P«0405 
versus controls. # P « 0.03 versus diabetic pre-treatment group. 

Conclusions: These data confirm the presence of significant. endothelial 
dysfunction in young insulin dependent diabetics. One month of pravastatin 
treatment. restored. endothelial dependent dilatation to that of control 
values. 


Patey Prize 016 
26S proteasome inhibition overcomes NF-kB-induced chemoresistance 
in human pancreatic cancer 


S.A. Shah, M.W. Potter, R.D. Kim, R.S. Chari and М.Р. Callery 
Dept. of Surgery, University of Massachusetts Medical School, USA 


Apoptosis induced by conventional chemotherapeutic agents may be limited 
by their co-activation of NF-«B-dependant anti-apoptotic genes. We have 
reported that stabilisation of the NF-«B inhibitor, IKBo, by proteasome 
inhibition promotes tumour apoptosis. These studies examined whether NF- 
кВ blockade by specific 26S proteasome inhibition (PS-341) could enhance 
the tumouricidal effects of CPT-11 in pancreatic cancer, a highly 
chemoresistant tumour. 

Methods: Quiescent human pancreatic cancer cells (BxPC3, PANC-1) were 
stimulated to proliferate (10% FCS) +10 nM PS-341, 5 uM CPT-11 or 
both. Proliferation was determined by MTT assay, and IxBa by Western 
blot. To evaluate anti-tumour effects in vive, subcutaneous BxPC3 tumour 
xenografts were established (50 тт?) in athymic nu/nu mice (n 40). Next, 
animals received either vehicle, single agent (CPT-11 or PS-341), or 
combined agent (CPT-11 and PS-341) therapy. Tumour volumes and body 
weights were measured biweekly. 40 days later, tumours were harvested and 
analysed for apoptosis (TUNRL), cellular proliferation (in vivo BrDU), and 
NF-x«B activation (EMSA). Statistical analysis ~ ANOVA (P < 0.05). 
Results: /n vitro, CPT-11 significantly blocked FCS-induced proliferation in 
both cell lines only when combined with PS-341. Degradation induced by 
СРТ-11 alone (15 min) was prevented in cells also treated with the 265 
proteasome inhibitor. /n vivo, CPT-11 alone limited tumour growth by 437%. 
Combination therapy with PS-341 enhanced this tumour sensitivity to CPT- 
11 (89%) without apparent toxicity (P «0.01). Combined CPT-11/PS-341 
therapy. but not single agent therapy. yielded highly apoptotic tumours, 
significantly inhibited tumour cell proliferation, and blocked NF-KB 
activation, indicating this systemic therapy was effective at the cancer cell 
level. 

Conclusions: 265 proteasome inhibition enhances the tumouricidal effects of 
CPT-11 chemotherapy in human pancreatic cancer by stabilising IxBo and 
preventing NF-«B activation. This is the first demonstration that NF-KB- 
dependent chemoresistance may be overcome in pancreatic cancer. 
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UGI 001 

L-N^-(1-Iminoethyl)-lysine decreases severity of acute pancreatitis and 
associated haemodynamic changes 

K. Ayub, R.C.N. Williamson and R.T. Mathie 


imperial College School of Medicine. Hammersmith Hospital € штрих, 
London, UK 





Aims: To determine whether treatment with the iNOS inhibitor. L-N*- 
(l-iminoethyl)-lysine (L-NIL) decreases severity of experimental acute 
pancreatitis and its associated haemodynamic changes. 

Methods: Sixty-mín ischaemia and 6-h reperfusion of the pancreas was 
induced in male Wistar rats by temporary occlusion of the four main 
pancreatic arteries (inferior pancreatico-duodenal artery. splenic artery, left 
gastric artery, gastroduodenal artery), either without or with additional 
administration of L-NIL (group B and group С, respectively, n = 10 each), 
Data were compared with those of corresponding sham-operated controls 
(group A, n 10). Continuous data were analysed using ANOVA with 
contrasts to define specific inter-group differences and are expressed as mean 
+ A. Categorical data were analysed using Fisher's exact test. 

Results: Group B animals displayed reduced mean arterial blood pressure 
(9.06.1 mmHg) compared with group A (9534224; P= «001). 
Treatment with L-NIL (group C) corrected the reduction in blood pressure 
(95.04 2.9: P 0.01) compared to group B. Pancreatic injury (macroscopic 
changes, histological scoring. pancreatic wet:dry ratio and serum amylase) 
was markedly reduced in group С rats compared with those in group B. 
Conclusions: Inhibition of INOS by L-NIL ameliorates acute pancreatitis 
and associated haemodynamic abnormalities in this rat model. NO 
generated by iNOS plays an important mediator in the pathogenesis of 
acute pancreatitis. 














UGI 002 

The effect of inhibition of nitric oxide synthase using MEG on the 
outcome of severe acute pancreatitis 

R.A. A-Mufti, R.C.N. Williamson and R.F. Mathie 

Division of Surgery, Anaesthetics & Intensive Care, Hammersmith 
Hospital, Imperial College School of Medicine, London, UK 


Background and aims: The role of nitric oxide (NO), overproduced by the 
inducible NO synthase (INOS), has been established as a key inflammatory 
mediator in the systemic inflammatory response leading to the multiple 
organ dysfunction syndrome. The aim of this study was to examine the effect 
of treatment with the selective iNOS inhibitor mercaptoethylguanidine 
(MEG), which also acts as a scavenger of cytotoxic and free radical species, 
on the course of severe acute pancreatitis in the rat 

Methods: Acute severe necrotising pancreatitis was induced in 10 adult male 
Wistar rats by a combination of biliopancreatic duct infusion of 
glycodeoxycholic acid and arterial infusion of caerulein, Data were 
compared to those in sham operated controls (п = 10). The effect of MEG 
treatment was examined in a disease group (я = 10) and in a control group 
(r= 10). MEG was administered 2 h after induction of pancreatitis. At 7 h 
blood pressure. PaO, and serum creatinine were measured. Pancreatic 
sections were examined histologically and morphometric measurement of 
areas of acinar cell necrosis as a percentage of total acinar tissue area was 
performed. 

Results: Compared with controls at 7 h, the pancreatitis group displayed 
reduced mean arterial blood pressure [mean (SEM) 77.8 (3.7) versus 108.2 
(2.2) mmHg, P « 0.0001]. reduced PaO, [66.7 (1.9) versus 115.2 (3.6) mmHg. 
P«0.0001]. and raised serum creatinine [132.5 (20.6) versus 41.8 (2.5) 
umol L` ', P«0.00011. Treatment with MEG corrected the reduction in 
blood pressure [mean (SEM) 112.2 (3) mmHg. P «0.0001]. and ameliorated 
the reduction of PaO, levels [89.4 (2.2) mmHg. P — 0.0001] and the rise in 
serum creatinine [66.8 (3.7) ито. 1. P«0012]. There was reduction in 
morphometric measurement of areas of acinar necrosis as a percentage of 
total acinar tissue in histological sections in the treated group compared with 
pancreatitis [16.84 (0.841 versus 39.66 (4774, P< 0.0001]. 

Conclusions: In this experimental model of severe acute pancreatitis, 
treatment with MEG two hours after induction of pancreatitis corrected 
circulatory failure. ameliorated renal and respiratory functions, and limited 
the progression of pancreatic necrosis. MEG may prove to have a useful role 
in the supportive treatment of multiple organ failure and in limiting 
pancreatic necrosis in a severe attack. 
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UGI 003 

T-cell activation following acute pancreatitis: an antigenic effect 
K.J. Sweeney. M.R. Kell. T. Murphy and J.V. Reynolds 
Department of Clinical Surgery, St James's Hospital. Dublin, Ireland 


Aims: Acute pancreatitis is associated with a systemic inflammatory state. 
The underlying immunological mechanisms are unclear. This study 
investigated the effect of pancreatitis on T-cell activation. 

Methods: Peripheral blocd samples of 12 patients with acute pancreatitis 
were taken 24 h. 48 h, and 7 days following initial presentation. CD3 + T- 
cell activation was detected by expression of CD69 and CD25 by flow 
cytometric methods. Thereafter, healthy volunteer peripheral blood mono- 
nuclear cells (PBMCs) were incubated for 18 h with serum from pancreatitis 
patients in the presence and absence of CTLA 4 Ig. a potent inhibitor of 
antigen presentation. 

Results: The percentage of CD3 + T-cells expressing CD25 and CD69 was 
significantly increased 24 h following admission (median (range), 41% (21- 
50) and 24% (7-40). respectively, P«0.05 versus controls). There was по 
significant reduction in expression of CD25 or CD69 in the following week 
(P»0.03). Pancreatitis serum activated normal T-cells. However in the 
presence of CTLA 4 T-cel! activation did not occur (table). 





Healthy volunteer PBMCs 
incubated with 





24 h serum 48 h serum 


24 (0.5) 723 
1,6 (0.3)* 1.9 





3.7) 3,6 (1.7) 
5)* 2.2 (0.6) 


Serum alone 
Serum and CTLA 4 





Mean percentage СЮЗ + T-vells expressing CD69 (SEM) *P «0,05 versus serum alone 
Conclusions: Acute pancreatitis results in systemic activation of T-cells. This 
phenomenon is driven by a serum-derived antigen and is a sustained 
response. Our data suggests that T-cells may play an important role in the 
pathogenesis of the systemic inflammatory response following acute 
pancreatitis. 


UGI 004 


Nuclear factor-kB and heat shock factor 1 are systemically activated in 
human acute pancreatitis 


A.D. O'Reilly, J.R. Roberts, A.G. Demaine and A.N. Kingsnorth 
Departments of Surgery and Molecular Medicine. Derriford Hospital, 
Plymouth, UK 


Aims: Nuclear factor-«B (NF-KB) is a transcription factor for a wide range 
of proinflammatory mediators whilst heat shock factor 1 (HSF- 1) 
transcribes stress proteins that protect against cellular damage. We sought 
to evaluate the role of these transcription factors in human acute pancreatitis 
and their relationship to cytokine/chemokine production, disease severity 
and outcome. 

Methods: Among 24 patients with acute pancreatitis and 12 healthy controls, 
МЕ-кВ and HSF-1 (from nuclear extracts of peripheral blood mononuclear 
cells) were measured by electrophoretic mobility shift assay and soluble TNE 
receptors and Interleukin-8 were measured by ELISA. Acute physiology 
scores (APS), APACHE И scores and final Atlanta designations of severity 
were determined. 

Results: NF-KB and HSF-} levels were elevated in acute pancreatitis 
compared to healthy controls (P= 0.003 and 0.04, respectively. On simple 
linear regression, HSF- | was inversely correlated with APS and APACHE 
П scores and a final designation (Atlanta) of severe pancreatitis (P 0.01. 
0.02 and 0.03, respectively). 

Conclusions: Both МЕ-кВ and HSF-1 are systemically activated in human 
acute pancreatitis. HSF-1 activation appears to protect against severity of 
pancreatitis. 
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Tissne-engineered intestine: sseceament of morphology and exterocyte 
dynamics 

A. Tavakkolizudeh, А.Е Stephen, S Кашага, D L Mooney, 

BS Кип, SW Ashley, ЈР Vacant? and E E. Whang’ (Sponsonng 
member: Professor NS Williams 

lSpecahst Registrar in „ West Suffolk Hospital, Bury St Edmonds, 
UK, Departments of Surgery, Brigham and Women's Hospital and ; 
Massachussetts General Hospital, Harrad Medical School, Boston, USA, 
and "Department of Chemical Engmen ing, Univernty of Michigan, Ani 
Arbor, USA 

Alme: Tisue-cngincering techniques have been utihred to generate а 
prototype neomtestne. The am of this study was to characterize the 
morphology and topogrephy of enterocyte prohferation and apoptoms m the 
neomucosa of the tissue-engineered intestine 

Methode: Biodegradable polymers seceded with neonatal rat mtestmal 
organoid units were implanted in adult rats to form neointestinal cysts. 
Five weeks after implantation, five of the rats underwent a side-to-mde cyst- 
Jenal anastomosis. АП rats were killed at 6 months Morphology, epithelial 
cell proliferation (Br-dU :mmunohsmtochemustry) and apoptotic rates 
(TUNEL assay) were assessed for natrve jejunal (Jej) and non-anastomosed 
(N-N) and anastomosed (A-N) necintostinal tissues, Groups were compared 
unng anova. 

Results: A-N neomucosa consisted of folds resembling native yejunai crypts 
and villi, whereas N-N neomucosa was poorly developed The anastomosis 
was patent in 80% of the rats at 6 months. 





Mucosal Musculara Be-dU rate Арорію rate 
tinckness (um) thacknem (jim) e9 eo 
ig 55144125 1170453 473427 0871023 
N-N 1025+%37* 53794171 8 3211162 04640 46 
A-N 538919579 3824+340 * 605x479 0711018 


*P «0 05 compared to Jey, WP <0 05 compared to N-N 


Neomucosal epithelial prohferation was confined to the lower third of the 
folds. Apoptosis was evenly distributed throughout tbe epitheltum 

Concinsions: These results suggest that the Gesuc-engineered neomucosa can 
Tegenerate structural and dynamic features of the normal jejuhum. 
Anastomosis to the natrve mtestine 18 an essential step for the development 


ofthe neomucosa Tissue engineering may represent a novel approach to the 
treatment of patients suffering from short bowel syndrome 
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UGI 006 
Characterization of classical and desmosomal cadherins in the 
meo-aquamous epithelium following ablation of Barrett's oesopkagums 


C.D. Morns, C. Teelepis, R. Harrison, D. Garrodd, JA Jankowski and 
S.A Attwood 

Department of Surgery, Hope Hospital, Manchester and Department of 
Medicine, Institute of Cancer Studies, Bo mingham, UK 

Introduction: Endoscopsc mucosal ablation with the formation of a ‘neo’- 
squamous epithelium is bebeved to reduce the risk of adenocarcinoma 
development m Barrett's oesophagus However this ‘neo’ epithelium has not 
been investigated to prove тіз mmularity to normal squamous epithelium. 
Aims: Dysregulation and inapproprate expression of col adhesion 
molecules is known to be mportant m the development of neoplasia, and 
this study characterizes the expression and function of these molecules in the 
neo-aquamous epithelium 

Methods: The expresion and cellular localization of E-cadherin, P-cadherin, 
B-catemn, y-catenm and the desmosomal cadherins Dacl, Dsc2, Dec3, Раді, 
Dag2 and Deg3 in the nco-squamous epxthehum were established by 
ummunohistochemistry on senal sections from endoscopie biopsies taken 
from 10 patents following endoscopic ablation of Barrett’s metaplasia and 
compered to normal squamous eprthelrum Levels of expresmon were 
confirmed by western blotting, and the ability of each of the cadherins to 
bmd f-catenin and y-catenm were assessed by co-ummunoprecipitaton. 
Result: Membranous stammg for E-cad was seen throughout the ‘neo’- 
squamous epitheirum particularly in the basal layers, while P-cad was 
confined to the besal layers only. Membranous ycatenm was seen 
throughout the epithelium f-catenm was strongly expressed m the база! 
layers, decreasing towards the lumen. Dsc3, Dsg2 and Dag3 were maximally 
expressed in the basal half of the epithelium, decreasing towards the surface, 
while Dec2 and Dag! were seen mainly m the mid-sections of all cases, with 
no stammg in the basal layers and agam gradually decreasing towards the 
lumen Decl was absent throughout. All staming patterns were identical to 
that seen in normal squamous controls and Western blotting studies 
confirmed similar expression in both ‘neo’ and normal squamous eptthelis. 
Co-mmmunopreciprtation of both ‘neo’ and normal squamous epithelia with 
f-catemn revealed bindmg to E- and P-cadbenn only, while similar studies 
usmg y-catenin showed binding to classical and all dezmosomal cadherins 
present. 

Conchmione The neo-squamous epithelium formed after endoscopic 
ablation of Barrett’s oesophagus is identical to normal squamous epithelium 
in both the expression and function of classical and desmosomal cadherins. 
This data would support the use of ablatrve therapies in the prevention of 
adenocarcinoma m Barrett’s oesophagus. 
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Vascular 010 
Chlamydia pneumoniae in carotid atherosclerotic plaques. Innocent 
bystander? 


М.М. Sabetai, T.J. Tegos. J. Coker. B.J. Thomas.! M. Sheppard? 

G. Stansby and A.N. Nicolaides 

Department af Vascular Surgery, ! Department of GU Medicine and 
Communicable Diseases, Imperial College School of Medicine at St Mary's 
Hospital. “Department of Cardiovascular Pathology, Imperial College 
School of Medicine at the NHLH Royal Brompton Hospital. London, UK 


Aims: lt has been suggested that the presence of Chlamydia pneumoniae in 
atherosderotic tissue may be related to plaque instability and the triggering 
of clinical events. The aim of this study was to identifv any association 
between the presence of C. pneumoniae in carotid plaques and 1) ipsilateral 
symptomatology; 2) degree of stenosis: and 3) necrotic core volume. 
Methods: Seventy-three carotid plaques causing 70-99% stenosis by duplex 
were removed en-bloc during carotid endarterectomy. Of those, 45 were 
related to symptoms (11 to amaurosis fugax-AF, 20 to transient ischaemic 
attacks-TIAs and 14 to stroke) and 28 were asymptomatic. Nested 
polymerase chain reaction. (PCR) was used to detect the presence of 
chlamydial DNA and computerised planimetry to quantify the necrotic core 
volume, The latter was expressed as a percentage of plaque volume. 
Results: PCR revealed the presence of chlamydial DNA in 26/73 (35%) 
carotid plaques. The prevalence in symptomatic plaques was 14/26 (54%) 
and in asymptomatic ones was 12/28 (465 GU 9 5 d.£ = 1, P 0.2). Within 
the symptomatic group there was a higher prevalence of chlamydial DNA 1) 
in plaques associated with stroke (8/14. 57%) and TIAs (5/20, 36%) than in 
those associated with AF (1/11, 7%) QC = 7.3, d. —2, P=0.03) and 2) in 
those causing higher degrees of stenosis (90% versus 87 ^ —0.03)*. Within 
the asymptomatic group there was a higher prevalence in plaques having a 
larger necrotic core (21% versus 1255, P = 0.05). Students t-test. 
Conclusions: Our study shows that 3575 of carotid plaques contained 
C. pneumoniae. Although there was no significant difference in the presence 
of chlamydial DNA between symptomatic and asymptomatic plaques. 
within the symptomatic group the presence of С. pneumoniae was 
significantly higher in severely stenotic plaques and in those associated 
with cerebral ischaemia (TIAs and stroke) and notably reduced in those 
associated with retinal ischaemia (AF). Within the asymptomatic group 
there was a significantly higher prevalence in plaques with a larger necrotic 
core. These findings highlight the differences between plaques associated 
with retinal and cerebral ischaemia and may have implications for the 
pharmacological stabilisation of plaques. 





Vascular 011 

Tissue-engineering of a novel poly(carbonate-urea) urethane vascular 
graft MyoLink " 

В. Krijgsman, H.J. Salacinski. G, Punshon. A.M. Seifalian and 

G. Hamilton 

University Department of Surgery. Royal Free and University College 
Medical School, UCL, UK 


Aims: We report the first use of a chemically unique compliant. poly 
(carbonate-urea) urethane (MyoLink " ) in the tissue engineering of a hybrid 
vascular graft (HMK). The engineered graft has hierarchical arterial 
structure: monolayer oriented. micro-vascular endothelial cells (MVEC): 
three-dimensional matrix (human collagen type IV/dermatan sulfate) 
bonded by dry heat treatment onto MyoLink" (an innovative elastic 
honeycomb basement layer). The grafts clinical potential was evaluated by 
determining optimal MVEC seeding density, incubation time, viability and 
adhesion of these cells when exposed to arterial shear stress. 

Methods: MVEC from human omentum were isolated by а new 
centrifugation. protocol, radio-labelled and seeded onto HMK a) 
2-18 x 10° cells em ^7 24 h, b) 1-5 h at 6 x 10? cells em. 7, washed three 
times and gamma counted. Qualitative. assessment of seeding density/ 
incubation was also undertaken with scanning electron microscopy (SEM) 
and viability tested with Alamar Blue assay. A pulsatile flow phantom was 
used to subject HMK (200 mm, 5 mm id.) seeded with radio-labelled 
MVEC (6 10° cells em ^ at 2 h) to arterial shear and dynamic scinti- 
graphy images acquired in real time using a nuclear medicine gamma camera 
system during ldth perfusion (п = 6). 

Results: The optimal seeding density was 6 x 10° cells cm ? and qualitative 
SEM confirmed this. Incubating cells for 2 h produced significantly greater 
cell attachment than was seen for Ih incubation (P <0.05) and there was no 
significant difference in adhesion between cells incubated over the 2 h. 
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Exposure of grafts to acute shear stress resulted in significantly higher 
proportions of initial cells attached to HMK grafts compared to MyoLink " 
grafts (67 + 3% versus 55 + 2%, P 0.0010). 

Conclusions: As shown here tissue engineering of native MyoLink “ 
significantly augments its surface characteristics by reducing the seeding 
density and incubation time to produce a mono-layer onto which cells 
adhere better. 
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Do pathogens impair healing in leg ulcers? 

A. Bhowmick, S. Kairsingh. D. Ellison and C.N. McCollum 
South Manchester University Hospitals Trust, UK 


Aims: Antibiotics are frequently prescribed for non-healing leg ulcers 
without any evidence of efficacy. We compared slow-release clarithromycin 
with placebo in a randomized clinical trial in 59 leg ulcers that cultured 
pathogenic bacteria and failed to heal despite 3 months’ compression 
therapy. 

Methods: Bacteriological swabs and wound biopsies were cultured in non- 
healing ulcers with ankle/brachial pressure index > 0.6. Patients growing a 
pathogen on biopsy were randomized to either clarithromycin 500 mg daily 
or identical placebo given over four weeks. Ulcer size was measured weekly 
for 8 weeks and wound bacteriology re-investigated by swab and biopsy at 
weeks 5 and 8. 

Results: Median ulcer size (IQ range) was 9.5 cm? (4.4-41.7) for the 30 
randomized to clarithromycin and 18 cm? (7.8-36.2) for 29 on placebo (NS). 
In 24 of 29 on placebo and 20 of 30 on clarithromycin, staphylococeal/ 
streptococcal infection was detected. Clarithromycin achieved 78% eradica- 
tion of sensitive organisms within 5 weeks compared with 33% on placebo 
(P. 0.01). Uker area reduced bv 12.82" for Clarithromycin and 16.47% for 
placebo at week 5 (P=0.74) and 11.04 and 24.26, respectively. by week 8 
(P. = 0.33). Seven of 30 on clarithromycin and six of 29 on placebo had a 
reduction in ulcer area of at least 50% at week 5 (NS). 

Conclusion: Prolonged antibiotic therapy reduced pathogenic infection of 
ulcer tissue but had no influence on ulcer healing. 


Vascular 013 

Hydroxyethy! starch reduces endothelial activation in infrarenal 
aneurysm surgery 

D. Rittoo, P. Gosling. S. Burnley, C. Bonnici. P. Millns. М.Н. Simms. 
S.R.G. Smith and R.K. Vohra 

Selly Oak Hospital, University Hospital Birmingham NHS Trust, UK 


Aims: To investigate whether hydroxyethyl starch (HES) can stabilize the 
endothelium activated by ischaemia-reperfusion injury. 

Methods: Forty patients undergoing infrarenal abdominal aortic aneurysm 
surgery were randomly allocated to receive either HES or gelatine as plasma 
expander. Urinary microalbumin, expressed as the albumin creatinine ratio 
(ACR), was measured at various timepoints as an index of the systemic 
capillary leak. The plasma von Willebrand factor (vWf) was also measured 
at the same time points as an indicator of endothelial activation. The results 
were analysed using the Mann-Whitney test. 

Results: The ACR and the plasma vWf were comparable preoperatively. 
After aortic clamp release, the systemic capillary leak was significantly 
greater in the gelatine treated patients (23.3 mg mmol versus 9.3 mg mmol 
P=0.03), This difference persisted up to 4h after reperfusion 
(8.6 mg mmol ! versus 1.9 mg mmol", Р= 0.007). Although the plasma 
vWf was comparable immediately following reperfusion of the extremities 
(96.5% versus 110%, P 0.3), И was significantly lower in the patients treated 
with HES in the perioperative period (80.5% versus 173.5%, P = 0.007; 82.5% 
versus 160%, P = 0.01; 100% versus 191%, P=0.003 at 4, 8 and 12h, 
respectively, following reperfusion). The plasma vWf remained significantly 
elevated in the gelatine treated patients (200%: versus 81%, P= 0.0004) even 
after the systemic capillary leak has returned back to baseline levels. 
Conclusions: Compared with gelatine. volume expansion with HES reduces 
endothelial activation in the perioperative phase of infrarenal aneurysm 
surgery. 
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Self-examination: а porel concept in the detection of aortic aneurysm 
ІС Chetter, G Kuhan, AF Abdia, J Bryce, Р Renwick, 

B Johnson, А R. Wilkinson and PT McCollum 

Acaderme Vascular Unit, Hull Royal Infirmmy, Hull, UK 


Alme: This study sums to assess tho sensitivity, specificity, positive and 
negative predictive value of self examination in the diagnosis of abdominal 
aortic aneurysm (AAA) 

Methods: Over а 12-month penod all patents attending for AAA 
surveillance or surgery were shown how to examune themselves for an 
AAA 30 patients attending for carotid duplex were used as controls 
Results: 





Small AAA Medium ААА Large AAA 
(«4 ст) (4-5 am) (>5 ст) 
a 2 2 54 
Mahan age (range), усап 66 (48-88) 71 (56-89) 76 (59—88) 
ЕМ repo 319 42 351 
Medan AAA chemetor (range), cm 34 (27-39) 45 (40-50) 58 (510-18 0) 
Senatrvity 45 096 093 
Specificity 073 073 073 
Рошгее predactree vatos 0 56 076 0 $6 
Negatrvo predicte value 065 096 085 





Conchisions: Self-examination is relatively reliable in detecting AAA over 
4 ст m diameter 
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Antioxidant depletion during and after AAA surgery 

L Wolowczyk, A Day!, ЕСТ Smith, RN Baird and PM Lamont 
Departments of Sui gery and Вюсһетияп у!, Bristol Royal Infirmary, 

Bristol, UK 

Alme: Antioxdants provide the first hne defence адаша oxygen-derived free 
radicals generated during wchaemin—roperfumon injury resulting from aortic 
clamping and clamp release The aim of this study із to evaluate intra- and 
- post-operative antioxidant status m patents undergomg aortx surgery 
Methods: Serum total antioxidant capacity (ТАС) was measured ш venous 
blood samples taken peri-operatively from 18 patents undergoing elective 
open infra-renal abdominal aortic aneurysm (AAA) repair 

Results: 











TAC Pre- Durmg Post-clamp 
mma 7! Рте-ор сатр clamp тоюс 
Medan 117% 093 074 08 
Range (095 (061- (031- (0 65- 
132 113) 105) LII) 
Ih 6h 12h Mh 3 days 7 days 
post-op post-op post-op post-op post-op post-op 
Mechan 083 085 087 087 093 094 
Range Oa ow i072 @07- Os- (Om 
123) 119) 136) 114) 120) 127) 





* argnifeantly bhagber then all otber samples (Р <0 01, Wilcoxon mgned rank test) 
Conclusions: Antioxidant еуен durmg AAA repair start decreasing before 
aoruc damping, achieve minimum values dunng аогос camping and persist 
low for up to a week post-operatively, possubly reflecting the catabolic phase 
of recovery. 
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Inflammatory response to exercise in clandicants 


S Dimitr, L de Cossart, G Mitchel, A Roberts, К Sykes, 
G Cottorrell and PR Edwards 


Countess of Chester Hospital Unrvernty College Chester, UK 


Аһ: Analysis of blood and иппагу inflammatory markers m patients with 
intermittent claudication (IC) 

Methods: Urinary and blood samples were collected prior to and following 
exercise to maximum walking distance (MWD) m 24 patients. Parameters 
measured were, brachial blood preasure (BP), heart rate (HR), ankle 
brachia] pressure index (АВРТ), intereukin-6 (IL-6), c-reactive protein 
(CRP), lipids, lactate, шппагу microalbuminurias (UMCA), urinary 
albumun-creatinme ratio (ACR) and relative lumb flow (RLF). IL-6 and 
CRP were also measured at 4 and 5 h post-exercise 
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Result: Twenty-four patents were tested 19 males, mean age 
65 647.33 years and five females, mean age 68.2+5.85 years Nme patients 
were smokers, 11 ex-smokers and four non-smokers Significant parameters 
are shown in the table 








Pre-exercase Post-exorcae 

Parameter 

Mean SE Mean SE P-vatuc 
IL-6* 30 000 5% 174 <0 003 
CRP* 73 038 98 044 <0 0001 
UMCA 218 571 50 1] 48 «0 001 
ACR 41 126 95 243 «001 
Lactate 18 027 36 038 «0 001 
Systohc ABP 1620 570 180 1 645 <0 0001 
ABPI 08 051 04 049 <0 0001 
RLF 05 071 19 030 ‚ <0 0001 


1L-6* and СЕР? 4 h post-ezercuse 


The only correlation between inflammatory markers and ether the MWD or 
the ABPI was IL-6 (5 h) [P<0 04, r=0 41] 

Concinsions: Unnary and blood inflammatory markers increased mgnifi- 
cantly post-exercise There 1s a possible association between П-6 and MWD 
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Does pressure gradient guided angioplasty improve angioplasty 
outcome? 


PFS Chong, A Mitchell, N Barratt, М Ella, LC Brown, 

AH Daves, К M Greenhalgh and J. Golledge 

Department of Surgery, Imperial College School of Medicine, Charmg 
Cross Hospital, London, UK 


Aime: The outcome for angioplasty has been shown to be predicted by the 
24- h ABPI measurement However, a per-procedural technique to predict 
outcome would potentially allow modification of the procedure to optimize 
the angioplasty Such a technique may be assessment of the intra-arterial 
pressure gradient across the flow-hmiting lesion to be angioplastied 
Methodi: Comparison of pressure gradient guided angioplasty (PG-PTA) 
and conventional angioplasty (C-PTA) was done m a prospective study of 
110 lmbs undergomg angioplasty In PG-PTA, where possible, the 
translemonal pressure gradient was corrected to 10 mmHg or less by 
angioplasty or stenting In C-PTA, the quality of angioplasty was sudged by 
completion angiography Haemodynamuc success was defined as an increase 
in ABPI by at least +0 15 following angioplasty and symptomatic success 
was defined as an improvement of at least one grade according to SVS’ 
ISCVS guidelines Life-table analysis was performed for haemodynamic and 
symptomatic success 

Resalix: There were no significant base-lime differences between the two 
groups with respect to smoking (0.04) diabetes (0 12), hypertension (0 72), 
hyperliprdaemia (0 54), ischaemic heart disease (0 22) and cerebrovascular 
disease (0 25) 











Method of angpopiasty 

quahty control PG-PTA C-PTA P-ralue 

Number of зц 54 56 - 

Mean age m усаг (+50) 701 (+105 717 (£101) P=0 420 

Mean pro-angioplasty 0 65 (£0 26) 066 (4023) P=0 78! 

ABP (+80) 

intermuttent diaudca&boo/ = = 2% n =7]/ P-0130 

Test раш or uker и -25 и < 34 

Locabon of Aorto- Fen- Aorto- Fam- 

angpoplasoed Шас рор iac pop 

segment a=2B a-26 и=13 nad) Pe-0002* 
Cumniatree primary symptomabe success 

4 weeks $6 77% нъ 634  Аопочыс — Fom-pop 
12 weeks 22 77% 39% $14 = P-0005*t P-013 
24 weeks 69% 67% 3x 51% 

Cumulative haemodynamuc success 

4 weeks 11% On 54% 63% Аогіочһас Ғат-рор 
12 wooks aK 69% 31% 534 = PwOOl*t Р=014 
24 weeks 62% 63% 21% 49% 

Соєпрһса!зопа/ 433 MAIS NA 

amputstons. 

deaths 

“7 test, *t Log-Rank test 


Coockesionx: Our results suggest that pressure gradient guided angioplasty 
(PG-PTA) produces significantly better symptomatic and haemodynamic 
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success rates in angioplasty of the aorto-iliac segment. However, this is not 
the case for femoro-popliteal segment angioplasty, 


Vascular 018 


Evaluation of claudication in patients after being discharged from an 
exercise programme 


S. Dimitri, L. de Cossart, A. Roberts, K. Sykes, G. Cottorrell and 
Р.К. Edwards 


Countess of Chester Hospital, University College Chester 


Aims: We reported earlier the results of a 3-month exercise program for 
claudicants. We are now reporting the results, 4 months after the patients 
were discharged from the programme. 

Methods: Twenty-three claudicants were studied. Their maximum walking 
distance (MWD), heart rate (HR), oxygen consumption (VO:), blood 
rheology and lipid profiles were measured. 

Results: Twenty patients agreed to be retested while three declined. There 
were 15 men; mean age of 69.8 +7.03 years and five women; mean age 


70.0 + 3.5 years. 16 patients were ex-smokers, three non-smokers, and one 
patient continued to smoke. Significant parameters are shown in the table as 
mean (standard deviation). 





Post-exercise 
(3 month) 


Post-discharge 
(4 month) P-value 


Pre-exercise 





MWD meters 143.5* (18.33) 263.8 (40.02) 331.2* (49.76) «0.001 
Post-exercise HR 124,5* (3.19) 104.86 (3.55) 94,93* (5.05) «0,001 
Post-exercise ABPI 0.45% 1325) 0.46 (5.47) 0.52* (4.63) x02 
Post-exercise lactate 2.6* (8 20) 2.2. (0.17) 1.4* (0.21) < 0.007 
Cholesterol 5.7* (6.18) 5.3 (0.12) 4.9* (0.17) «04010 
Plasma viscosity L8* (0.14) 1.7 (0.12) 1.6* (0.45) i 





There was no significant change in resting HR, body mass index, resting 
ankle pressures, VO». and triglycerides. 

Conclusions: The majority of patients continued to improve despite being 
discharged from the exercise programme. There was a 200% increase in 
walking distance despite no significant change in resting АВРІ. Seli- 
motivation, adaptation to walking and discontinuation of smoking might be 
the contributing factors. 
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Reperfusion Injury 001 
The assessment of renal ischaemic injury during warm ex тро perfosion 


MS. Metcalfe, W. Rohlke!, RN Saunders, S.A White, GJ Murphy, | 
R M. Kmber, С Mann and MLL. Nicholson ' 


Unrvernty Department of Surgery, Leicester General Hospital, UK and | 
! Department of Biomaterials, Unrvernty of Ulm, Germany 

Aims: The use of non-hesrt-beating donors in renal transplantation ш 
hmited by concerns over organ viability, due to the warm uchaemxc insult 
inevitably suffered pnor to retrieval, the extent of which can be difficult to 
ascertain. Traditional organ preservation relies on hypothermia to reduce 
metabolic demand. However, ths also prevents sssessment of organ 
function. Therefore, the апп of this study was to subject ischaemicaily 
damaged kxineys to warm ex тро perfusion, in order to asses how 
functional, physical and metabolic parameters correlate with tbe duration of 
warm mchaemia. 

Methods: Twenty porcine kidneys were harvested from 35 to 45 kg Large 
White pigs, killed with an intracardiac overdose of phenoberbitone. The 
retneval was performed through a midline laparotomy Jess than 10 min 
{a—=8, group 1), 30 min (n=6, group 2) or 60 mm (n—6, group 3) after 
cardiac arrest After 2h cold tme, the kidneys were estabhahed on a 
pulsatile perfusion machine (Waters RM3), adapted to incorporate a heat 
and gas exchanger unit (Capiox SX10), with a systolic pressure set at 
120 mmHg and temperature at 32°С, The perfusate used was а tssue culture 
fluid specifically tmilored for the support of vascular endothelial cells, 
augmented with a perflourodecalin emulsion (12% wiv) to increase oxygen 
delivery, and albumin (60 g L^!) to provide oncotc pressure. Perfusion 
parameters recorded after 1 h mcltuded the mtrarenal vascular resistance, 
fractional sodium reabsorption, urine to perfusate ratios of creatmme, 
protem and glucose, and renal oxygen consumption All results were 
compared using the Mann-Whitney U test. 

Results: Vascular resistance was 024 (mL mm^! mmHg~ ! 100 g-!) for 
group 1, 0 62** for group 2 and 0 78*** for group 3. Fractional sodium 
reabsorption was 0.26, 0.14* and 0.03,* respectively Urine to perfusate 
ratios of creatmme were 5 35 m group 1, 6 12 m group 2, and 1 76 in group 
3* The ratios for protein were 0 07, 0 28*** and 0.92***, , and 
for glucose 0 21, 0 62 and 0.92. Oxygen consumption (mL пил! 100g- ! 
were 20.0 in group 1, 14.5* in group and 8 85** in group 3. (Values are 
median. *P «0.05, **P «001 and ***Р<0 001, compared with group 1.) 
Conclusion: Warm ex это perfusion of :schaemucally damaged kidneys 
allows the measurement of functional and physical parameters the values of 
which reflect the duration of warm ischaemia. A transplant model is 
necessary to confirm the relationship of these parameters to organ viability. 


Reperfusion Injury 002 
Cardtac preservation fs hnproved by the sysergistic actions of 
magnesium amd calcium 
M S. Atta, I. Ahmed, М. Ahmad, DJ Pottst and J.P А Lodge 


Department of Organ Transplantation, St, James’ University Hospital and 
School of Biomedical Sciencest, University of Leeds, UK 


Alm: We investigated the effects of adding magnesium (Mg? *) and calerum 
(Са?+ to phosphate buffered sucrose (PBS 140) solution to optimize cardiac 
preservation in an expermental model of 2-h :rschsemua at room 
temperature ' 
Methode: Experiments were carried out m accordance with the Home Office 

nes Three modifications of PBS140 were tested: PBS140+Mg 
(5 mmol L7! PBS140+Mg (5 mmol L^!)--Ca (025 mmol L^!) and 
PBS 140-- Mg (5 mmol L~')+Ca (0.6 mmol L^!) These concentrations 
of Mg and Ca were carefully chosen to avoid precipitation in the solution 
Чаша ап isolated rat heart model, hearts were subjected to 5 mm of 
Langendorff followed by 15 min of working perfusion Heart rete (HR), 
systolic pressure (SP), aortic flow (AF) coronary flow (CF) and cardiac 
output (CO) were measured every 5 min. This was followed by 10 mm of 
cardioplegic infusion with the test solution at 22°C and storage at this 
temperature for 2h The hearts were then roperfused for 15 min m 
Langendorff, followed by 30 min m working mode. Cardiac functions were 
remeasured and expressed as percentage of them pre-ucehaemie control 
values. 
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Results: Percentage recovery results are shown ш the table. 


PBS140 PBS +5Mg PBS + 54g PBS + Shig + 

(= 0) (1-6) 025 Ca (н 6) 06 Ca (a7) 
No hearts fined 2 0 0 0 
HR recovery 839427 873422 915424 922435 
SP recovery 818413 2314.6 842424 900422 
AF recovery #0441 5,8161 336433 ®Ю28+15 
CF recovery 652184 749452 703434 816446 
CO recovery 549156 633166 578x134 688146 


Comckmsons: Hearts preserved in PBS+Mg (5 mmol L~')+Ca 
(0 6 mmol 1.7!) achieved superior post-reperfusion cardiac funchon than 
with PBS 140 suggesting a role of these sons m optimismg cardiac 
preservation 


Reperfusion Injury 003 

Moderation of skeletal muscle reperfusion injury by Sialyl Lewis*- 
soluble complement receptor type 1 (sLe*-sCR1) 

C. Kyriakides Y Wang! WG Austen Jr! J Favuzra,! L Kobnk? 
Н. Marsh Jr, F D. Moore Jr,! Н B. Hechtman! and C.N. McCollum 
Departments of Surgery and Pathology, Brigham and Women's Hospual 
and Harod Medical School, Boston, MA, AVANT Immunotherapeutics, 
Inc Needham, MA, USA 


Alms: The mdrvidual protectrve effects of the complement antagonist СКІ 
and soluble sLe' tetrasacchande, which blocks neutrophil endothelial 
selectin interaction, have been demonstrated m skeletal muscle reperfusion 
injury. This study examines the potentially enhanced ant+mflammatory 
effects of the sLe*-decorated version of sCRI versus non-sLc* glycosylated 
sCRI 

Methods: Utihang a murme specific haemolytc assay, the m rmo 
complement mhibetory properties of sLe*-#CR 1 and sCR 1 were investigated. 
Bilateral tourniquets were placed above the greater trochanter of 
anaesthetized C57BL/6 шке for 2h, followed by 3h of reperfumon 
Extravasation of LeIbumrm injected prior to reperfumon wes used to 
assess hindlimb vascular permeability mdex (PI) Mice were treated with 
sLe*-sCR1 or sCR1 before reperfusion and а dose response was obtained. 
Other groups of anrmals recerved aLe"-sCR1 or sCR 1 at various time points 
after reperfusion. Immunohistochemistry was performed. Animals were 
mamtamed in accordance with National Research Council guidelines 
Results: sLe"-CR] and sCRI had similar properties, providing 100% 
minbition of classical and alternative complement pathways at a dose of 
10 mg kg ^ ', mdicating that glycosylation of sCR1 does not mterfere with its 
complement mhibitory properties. PI after subtraction of sham value 
(MEAN + SE, P «0.05 by t-test with Bonferroni correction) in mice treated 
with 10 mg kg^! sLet-eCRI (л=19) was 0.9140.08, a 62% reduction 
compared to tbe untreated group, PI 2 40 3-0.11 (p «0.05, 1 — 26) Similarly, 
treatment with 10 mg kg ^! «СКІ demonstrated а 51% reduction in PI 
1 18+0 07 (p «0.05, n= 18). PI following treatment with 20 mg kg ^! sLe*- 
SCR] (т 20) was 0.73 +0.06, а 70% reduction from the untreated group, 
and 20% lees than the PI in 20 mg kg! sCRI treated group, 1 19+0 08 
(P «0 05, я 19), mdicating that at least part of neutrophil mediated injury 
1 complement independent Reductions m PI obeerved in mice treated 0 5 h 
and | h after reperfusion but not before, with 20 mg kg ^! sLe"-aCR1 of 
0 90 +0.07 (63%, я = 19) and 1.24 +0.09 (52%, n = 20), were greater than the 
respective decreases m РІ of 1 41 +0 10 (41%, a= 18) and 1.61 +0.07 (32%, 
5-20) seen in 20 mg kg ^! sCRI-treated groups (Р <0.05) No mgnificant 
reduction in permeability was observed in mice treated 2 h after reperfusion 
with eather sLe*-#CRI or sCR1. Immunohistochenustry obtained at 0 5 h 
and lh after aned for sCR] only on the vascular 
endothelium of aLe*-#CR1 treated mice, mdicatng an азу to locale 
at the site of endothehal selectin activation 

Conclusions: sLe*-2CR 1 attenuates myury more effectively than #CR1 by its 
localismg ability on activated endothelrum, leading to both antagonism of 
complement activation and neutrophil adhesion. Significantly, delayed 
complement and neutrophil antagoniam moderates injury. 
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Pravastatin preserves endothelial dependent vasomotor function in an 
experimental model of diabetes mellitus 


D. Moneley.' С. Gang,’ E. Kay C. Thompson,’ C.J. Kelly! and 

D.J. Bouchier-Hayes! 

Department of Surgery, Pathology,” and Endocrinology.’ ВСІ, Dublin, 
Ireland 


Aims: The aim of this study was to investigate the effect of pravastatin on 
ischaemia reperfusion (IR)-induced vasomotor dysfunction in the micro- 
vasculature of the diabetic. 

Methods: Sprague-Dawley rats (л = 18) were randomized into 3 groups: (a) 
control: (b) diabetic: (c) diabetic treated with Pravastatin. A mesenteric 
arteriole was examined pre and post L-R using intra-vital microscopy. 
Endothelial dependent and independent vasodilatation, measured by 
response to acetyleholine (Ach) and sodium nitroprusside (SNP), respec- 
tively, was measured in mesenteric arterioles pre-constricted with nor- 
adrenaline. The arteriolar constriction: dilatation ratio (C:DR) was then 
calculated. 

Results: Expressed as mean + SEM following 60 min of reperfusion. 














Group Ach (C DR) SNPI(C:DR) 
Control 1.6 + 0.085 {98 +001 
Diabeuc LIG £00495 1.9] +0.03 
Diabetic/Pravastatin 1.78 2 0.04* 1.96 + 0.07 








Ре QOL versus diabetic, $P «0.01 versus control anova, Tukey- Kramer post hoc test. 


This data demonstrates a restoration of endothelial dependent vasomotor 
function in the treated diabetic group compared with untreated. 
Conclusions: We have shown that pravastatin in an experimental model of 
diabetes mellitus preserves endothelial function following I-R, and this effect 
is independent of its cholesterol lowering effects. 


Reperfusion Injury 005 
Does near infrared spectroscopy detect normovolaemic haemodilution? 
F. Torella, S.L. Haynes. D. O'Brien and C.N. McCollum 


Academic Surgery Unit. South Manchester University Hospital, 
Manchester, UK 


Aims: During haemorrhage, transfusion is often given on vague clinical 
grounds. As blood loss in experimental models relates to increased tissue 
oxygen extraction on near infrared spectroscopy (NIRS), we evaluated 
NIRS as a possible transfusion trigger in a model of compensated 
haemorrhage in man. 

Methods: Regional haemoglobin saturation in the brain (CsO; — left frontal 
area) and left calf (PsO;) was measured by INVOS 4100 oximeter 
(Somanetics) during acute normovolaemic haemodilution (ANH) to a 
haemoglobin of 11 gdL ' in 15 patients prior to surgery. Patients also 
underwent continuous monitoring of blood pressure (via an arterial line) 
arterial saturation and end tidal carbon dioxide concentration. Differences 
were compared with the paired r-test and within subjects correlation 
measured by analysis of co-variance. 

Results: During АМН. CsO; decreased by a mean (954CT) of 8 (3.411.945 
(P=0.002) and PsO: decreased by a mean (95"4CI) of 6 (2.4-10.3)% 
(Р = 0.004). There was a good correlation between progressive blood loss, 
CsO2 (rz — 0.56: P 0,001) and PsOs (r= —0.72: P < 0.001). When adjusted 
for mean arterial pressure, arterial saturation and end tidal carbon dioxide 
tension, the change seen in correlation coefficients for CsO» (r= — 0.58: 
P «0.001) and РО» (r= —0.66; P-<0.001) was small. 

Conclusion: Regional haemoglobin saturation correlates closely to blood 
loss and the influence of blood pressure. arterial saturation and pH is small. 
A transfusion trigger may be developed if these results are confirmed by 
clinical studies. 








Reperfusion Injury 006 

Hepatic hypoperfusion after intestinal ischaemia-reperfusion injury 

S.B. Williams,'^ S.R. Williams? and A. Pierro" 

'RCS Unit of Biophysics and 2 Department of Paediatric Surgery, Institute 
of Child Health, University College London, London, UK, and "Imaging 
Science and Biomedical Engineering, University of Manchester, 

Manchester, UK 

Aims: Intestinal ischaemia-reperfusion injury (IR) is a common surgical 
emergency in both adult and paediatric surgical practice, and we have shown 
that it is associated with hepatic energy failure upon reperfusion. We studied 
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hepatic inflow during intestinal IR to evaluate any changes that may affect 
liver energy metabolism. 

Methods: Two groups of adult male rats were studied under Home Office 
licence. Both groups were anaesthetized, the superior mesenteric artery 
(SMA) exposed, and ultrasonic transit-time flow-probes sited on the both 
the hepatic artery (HA) and portal vein (PV). Continuous blood flow 
recordings were made from the HA and PV simultaneously for 20 min. HA 
and PV flow were added to give total hepatic inflow. The intestinal IR group 
had the SMA occluded for 90 min, then de-occluded, and the mid-gut 
reperfused for a further 60 min. The sham operation group had по SMA 
occlusion. 

Results: The sham operation group (n = 3) did not show a consistent change 
in total hepatic inflow over the experiment, maintaining inflows of between 
115% and 86% of initial values at 170 min. The intestinal IR group (n =4) 
showed an instantaneous drop in total hepatic inflow on SMA occlusion, 
which was maintained throughout intestinal ischaemia (56%-76% of initial 
inflow). On reperfusion of the mid-gut, hepatic inflow showed an immediate 
increase, to approach pre-SMA occlusion levels, followed by a decline over 
the 60 min reperfusion period. At the end of the experiment inflow had fallen 
to levels of between 48% and 31% of initial inflow, i.e. less than inflow during 
intestinal ischaemia. 

Conclusions: Intestinal IR causes a dramatic fall in hepatic inflow, which 
may contribute significantly to the changes seen in liver energy metabolism 
already noted in this model. 


Reperfusion Injury 007 


Pravastatin restores ischaemia—reperfusion induced diapragmatic 
dysfunction 


D. Moneley, C. Condron, R, McLaughlin, C.J. Kelly and 

D.J. Bouchier-Hayes 

Department of Surgery. Roval College of Surgeons in Ireland, Dublin. 
Ireland 


Aims: Respiratory dysfunction was the greatest predictor of morbididty in 
the recent UK small aneurysm trial Our aim was to investigate the 
therapeutic role of pravastatin оп ischaemia-reperfusion. (IR)-induced 
diaphragmatic dysfunction. 

Methods: Male Sprague-Dawley rats (5:18), were randomized into 3 
groups: (a) control: (b) IR: and (c) IR treated with pravastatin for 5 davs 
pre-operatively. IR was achieved by placing an infra-renal aortic clamp for 
30 min followed by 2h of reperfusion. Diaphragm muscle contractile 
function was assessed using electrical field stimulation in a tissue bath. 
Results: Expressed as peak tension and fatigability. 











Pwitch 
ЕМ) (g) 
Control 242.01 (38.45) 605.32 (77.63) 
IR 108.55 (7.15)% 228.12 (14.3855 
IR. + rhGH 220.14 (30.71% 540.39 (45.69)* 


Tetanus 
(SEM) (g) 


Fatigability 


Group 








30.1 Q.070 





*Р<0.01 versus IR, $ P «0.05 versis Control. Kruskal-Wallis anova. 


Conclusions: We conclude that pravastatin significantly attenuates ischae- 
mia-reperfusion induced diaphragmatic dysfunction and this observed effect 
may benefit patients undergoing elective vascular reconstruction. 


Reperfusion Injury 008 

Pravastatin attenuates ischaemia-reperfusion induced renal injury in an 
experimental animal model 

M. Joyce, C.J. Kelly. G. Chen, E. Kay, б. McGreal, D.C. Winter, 

C. Condron, A. Leahy and D.I. Bouchier-Hayes 

Department of Surgery, Royal College of Surgeons in Ireland. Beaumont 
Hospital, Dublin, Ireland 


Aims: Renal dysfunction due to ischaemia-reperfusion (I-R) may result 
from suprarenal aortic cross-clamping and from renal transplantation. 
Statins in vitro have been cytoprotective of hypoxia by upregulation of 
constitutive endothelial nitric oxide synthase (eceNOS). We hypothesized 
that pravastatin would attenuate I-R induced renal injury, 

Methods: Male Sprague-Dawley rats (п =21) were randomized into three 
equal groups. Control (uninephrectomy only), I-R group and an I-R group 
pre-treated with pravastatin (4 mg kg ^! day "' over 5 days). I-R injury was 
induced by clamping the renal vascular pedicle for 30 min followed by 
reperfusion for 2 h. Western blotting was used to determine the expression 
of ecNOS. 


Br. J. Surg, Vol. 88, Suppl. 1. May 2001 





Results: 

Control I-R group Pravestatm 
Unne production (mL) 123 (027) 022 (0 1)* 125 (04) 
GFR (mL h^!) 14 14 (0 9) 131(05)* $6(097) 
TUPL (g L^!) 167 (012) 721 (1 3* 376 (0 7) 
Denestometryc valoes for 100% 94% 300 


ecNOS relatree to control 
Data are expressed ae mean (SEM) Analyms with AwOvA, paw hoc Scheffó tst "P«005 
Permis control and pravagtatm groups 


Concinsions: Pravastatm attenuates IR-induced renal шушу by a mechanism 
of action involving up-regulation of constitutrve endothelial mtnc oxide 


SR Keams,' D Moneley,? Р Murray,’ C. Kelly? and 
D J. Bouchier-Hayes* 


! Departments of Oi thopaedics Cappagh Hospital and * Depa tment of 
Surgery RCSI, Beaumont Hospital, Dublin, Ireland 


Akne Following izchaenmua-reperfusion tissues undergo а neutrophil- 
mediated oxidant injury Our аш was to evaluate vitamin С supplementa- 
tion in the prevention of I-R induced acute muscle injury. 
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Methods: Sprague-Dawky rats (n=6 per group) were randomized into 
control, I-R and I-R pretreated with vitamin. С (3.3g over 5 days) 
Creznasteric muscle was isolated on its neurovascular pedicle and I-R injury 
was induced by clamping the pedicle for 3 h, the tissue was subsequently 
reperfused for 60 min Muscle function was assessed by electrical feld 
stumulation. peak twitch, maximum tetanus values were recorded Tissue 
neutrophil infiltrahon was assessed by tussue myeloperoxidase activity and 
tissue oedema by wet-to-dry ratio 

Rescits: Ischaemia—reperfusion resulted in a significant decrease in muscle 
twitch and tetanic contraction and an rocrease in neutrophil infiltration and 
trssue oedema. Pre-treatment with vitamin C-attenuated I-R injury as 


asscsacd by al] parameters 








Maxmum Wet dry 
Peak twitch totanus MPO rato 
Control 107431 451 64477 5440 44 0931009 
FR 470+59* 2944187 52-09 * 128-0 06* 
LER & Унап C 74734 6*%* 3947128 7* 56+041** 1014004 


Mean i SEM, * P«001 rema Control, ** P<005 reri 1-R (anova) 1-R, mobsemua- 
reperfosron, MPO, myeloperonidase 

Conclusions: These data suggest that oral vitamin C attenuates I-R induced 
acute muscle шушу, posubly by reducing neutrophil mediated tissue injury 
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Superficial Abscesses 001 

The evolution of a day-case abscess service 

LM. Loftus, L.P. Cheah, D.F.L. Watkin and D.P. Fossard 
The Leicester Royal Infirmary, Leicester LE] SWW 


Introduction: The Royal College of Surgeons in its Guidelines for Day Case 
Surgery (1992) states that “дау surgery is now considered the best option for 
50 per cent of all patients undergoing elective surgical procedures’. However. 
this concept has not been extended to more urgent procedures. In 1994 we 
established a day-case service for patients with superficial abscesses. 

Aims: The aim of this study was to re-audit the service to assess its structure 
and effectiveness and the appropriateness and pattern of referrals. 
Methods: We performed a prospective audit of the treatment of 100 
consecutive patients with abscesses treated as day cases between October 
1999 and January 2000, and compared this to the first 100 patients treated on 
the service in 1994. 

Results: There has been a dramatic increase in the use of the service with 100 
patients treated in 107 days compared to 8 months in the initial audit, 
largely due to increased GP referrals. In the recent audit, 70 per cent were 
treated within 3 h of admission compared to 57 per cent in the first period. 
with smaller abscesses being referred and drained under local anaesthetic. 
Conclusions: The day-case abscess service has achieved its initial aim to 
reduce inpatient waiting time for surgical treatment. However, the 
accessibility of the service has led to an increase in referrals and perhaps 
reluctance on the part of GPs and Accident and Emergency services to treat 
abscesses themselves. 


Superficial Abscesses 002 

Prospective randomized controlled trial of the effectiveness of 
emergency day surgery against standard in-patient treatment 

P.J. Conaghan, E. Figueira and C.L. Ingham Clark 

Department of Surgery. Whittington Hospital, Highgate Hill, London 
Aims: To assess effectiveness of emergency day surgery against standard 
in-patient care. 


Wednesday 25 April 2001 09:30-10:00 


Methods: Emergency adult referrals for minor and intermediate general 
surgical conditions were assessed. Those fitting day-case criteria and 
requiring surgery were randomized to be treated as day-case emergencies 
or receive standard inpatient care. Those in the day-case arm were booked 
onto gaps in day case or inpatient elective lists for surgery within 48 h. 
Patients in the inpatient arm were admitted and added to the emergency list 
for treatment according to priority. Delay to treatment and bed-night usage 
were measured for each patient and the two groups compared using a 
Mann-Whitney analysis. Patients were reviewed at | month following 
surgery when pain scores, involvement of primary care services and patient 
satisfaction were assessed. It is estimated that 100 patients will be required to 
ensure reasonable power m all outcome measures. 

Results: Seventy patients (35 day-case) have entered the study in the 
6 months to May 2000. A further 16 patients who refused randomization 
have been followed in an unrandomized group according to preference. 
There were no readmissions within 30 days and no significant complications 
in either group. Median bed-night occupancy was 0 days (range 0-2) in the 
day case group and 2 (range 1-2) in the inpatient group (P « 0.001). There 
was no significant difference in delay from hospital attendance to definitive 
treatment between the groups. In the day-case group, 67 per cent were 
treated in the day surgery unit itself with the remainder being treated as day 
cases on inpatient wards. Those treated in the day surgery unit had a 
significant reduction in bed-night occupancy compared to those treated as 
day cases on inpatient wards - a median bed night stay of 0 days (range 0-1) 
versus 1 day (range 0-2) (P = 0.002). Post-operative follow-up to date shows 
high level of patient satisfaction irrespective of group and no difference 
between the groups in either pain scores or in use of primary care services. 
Conclusions: Although the study is still in progress, it appears that treating 
minor and intermediate surgical emergencies as day cases reduces the time 
spent in hospital without prolonging time to treatment or reducing the 
standard of care. Data from the study also suggest that the philosophy of an 
integrated day surgery unit is important for emergency day surgery as has 
been shown for elective day case surgery. These results have considerable 
financial implications for hospitals. 
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Emergency Service 001 


The changing profile of emergency surgical admissions: а study of the 
years 1974-1998 


W.B Campbell, EJK Lee, К van de Sype, J Gooding and MJ Cooper 


Department of Surgery, Royal Devon and Exete: Hospital, Exeter 
ЕХ2 SDW 


Айиз: The aim of this study was to document changes ш the numbers 
of emergency admissions in general surgery and urology, in the proportions 
of different diagnoses, the need for operative intervention, the length of 
hospital stay and mortality. This was done by retrospective analyms of 
computerized data for every fourth year from 1974 to 1998 inclumve, a total 
of seven separate calendar years, The setting was a distnct general hospital 
with a relatrvely stable population, and a catchment area which increased 
from 281 000 to 335 485 dunng the 25 years study interval 

Methods: A total of 19 931 patients were admitted during the seven years 
studied, with a steady increase from 2137 ın 1974 to 3578 in 1994, and а small 
decrease to 3377 in 1998 The mean age of patients admitted increased from 
479 years to 526 years. The proportion having operations during their 
emergency admission increased from 48.2 per cent in 1974 to 58 8 per cent in 
1998, but despite this the mean length of stay decreased from 9 5 days to 
53 days Hospital mortality fell from 6 6 per cent to 37 per cent 

Remite: Diagnoses that became significantly more frequent were ruptured 
abdominal aortic aneurysms, gallstones, constipation, cutaneous abscess, 
diverticular disease, gastroenteritis, non-specific abdominal pam, pilonidal 
sinus, and all urinary diagnoses Diagnoses which became significantly legs 
common were appendiciis and non-malignant intestinal obstruction 
Conctnsions: Those observations confirm an mmpression of increasing 
workload and shorter hospital stay. Although there have been large 
mcreases in admrssion of conditions such as non-specific abdominal pam 
and constipation, which do not require surgery, the proportion of patients 
having operations dunng their emergency admission has increased. 


Emergency Service 002 


‘Consultant of the week’ impact on emergency surgery and surgical 
training 

CA Harris, MJ S. Wilkinson and D О. Ostick 

Royal Bolton Hospital, Minerva Road, Farmvoith, Bolton 


Introduction The Royal Bolton Hospital is a district general hospital with a 
catchment area of approximately 275 000 for elective admissions, but nearer 
400 000 for emergency admissions Eight consultant geneial surgeons with 
subspecialty interests cover the emergency surgical referrals From Ist Jan 
2000 a ‘consultant of the week’ system has been mtroduced One week in 
eight the consultants normal duties are cancelled, and for this week they 
cover directly the middle grade staff member that ss on call from the hours of 
Bam to 5 pm The middle grade staff member also has no споса! duties for 
that week After 5 pm the patients are handed over to the evening on call 
team as per the normal rota Pnor to this arrangement the consultant on call 
had no геЊе from clinical duties between the hours of 8am to 5 pm We have 
24 hour access to an emergency theatre shared with other surgical speciahties 
except obstetrics 

Aims: To identify what differences this change has made m the provision of 
emergency services at this hospital 

Methods: An audit comparing the first 6 months of 1999 to the first 
6 months of 2000, using theatre databases 

Results: In the first sx months of 1999 there were 572 emergency procedures 
performed and in 2000 there were 615 procedures performed The consultant 
was the pnncipal operator in 132 (23 per cent) of these cases in 1999 and 209 
(34 per cent) in 2000 314 cases were performed between 8am and 5 pm in 
1999 and 348 ın 2000, of these cases, the consultant was the рпраре! 
operator in 87 (28 per cent) in 1999 and 151 (43 per cent) 10 2000 In the 8am 
to 5 pm time репой the consultant was assisting in 10 cases in 1999 and 22 
cases in 2000. The consultant’s involvement ın cases outside this time period 
and number of cases performed was remarkably similar ш 1999 and 2000 
Conckmiogz: Switching to ‘consultant of the week’ has led to greater 
consultant participation 1n the emergency cases between 8am and 5 pm and 
kad to an increase in junior surgeon supervision in the same time period It 
has not altered the consultant's workload out of hours 
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Emergency Service 003 

Emergency admissions: who managed whom, when and who did they 
tell? Scottish andit of surgical mortality (SASM) 

J Nagy, GD Gnffiths, J Bannister, A M. Thomson and 

PA Stonebridge 

Depa tment of Surgery, Nmewells Hospital and Medical School, Dundee 


Aims: To review consultant surgeon and consultant anaesthetist input by 
time of operation for patients admitted as emergencses and dying under 
surgical care 

Methods: SASM 1998 data of deaths under surgical care were used to 
xdentify ASA grade, time into anaesthetic room, grade of surgeon, grade of 
anaesthetist and the most senior clinxaan with whom the case was discussed 
Results: Data were examined from 1195 cases admitted as emergencies in 
Scotland who subsequently underwent surgery and died 74 per cent were 
operated between 08.00 and 17:59 and were mainly of ASA grade 3/4 26 per 
cent of cases were operated between 18 00 and 07.59 and the majority were 
ASA 4/5. Analysis of consultant involvement m both ASA 4 and patients at 
high nsk was performed. Consultant involvement in ASA 4 patents who 
subsequently die by time of operation 





Consultant Surgeon Anesthetist Surgeon Anzesthetst 
Absent ^ 14% 5% 17% 
Dascuseed 33% т 31% 15% 
Present 63% 78% б^ 66% 
Toe 08 00 17 59 1300 1759 
Absent 9% т 11% 20% 
Оъспеі 13% 29% 20 29% 
Present 76% 67% 69% 51% 
Te 18 00 2159 2200 075 


Conclusions: ASA grade 4 patients were chosen for this analysis as it could be 
argued they stand to benefit most from consultant care compared to ASA 
grade 5 patents in whom the comorbidity and severity of surgical iness 
makes survival unlikely or ASA grade 1, 2 and 3 patients who would be 
expected to do well Consultant surgical and anaesthetic awareness (eather 
by their presence in theatre or by having discussed the case) was generally 
high (never less than 80 per cent) and is to be commended. Nevertheless, 
examining the degree of consultant involvement by time of day provides 
insight into how the care of these patients may be further improved During 
normal working hours, consultant surgeons were aware of 95 per cent of 
these cases, but were only present for 64 per cent. Consultant anaesthetist 
awareness of these cases was less than that of the surgeons, but they were 
more likely to be ш tbeatre if tbey did know about them These figures 
suggest that tramee surgeons are more likely to discuss high-risk patients 
with their consultants than are trainee anaesthetists This is likely to be a 
feature of surgical team working fostering communication to a greater 
extent than do anaestheüc working patterns The greater consultant 
anaesthetic availability during the day may relate to thar not having any 
other commitments when on call Consideraton shouk be grven to the 
cancellation of a surgical consultant’s electrve work when recerving 
emergencies. Out of hours, the берес of anaesthetic consultant awareness 
of these cases was mmular to that within normal working hours Surgical 
consultant awareness was somewhat less, however, suggesting a reluctance 
by tramees to telephone their consultants at home Consultant surgical 
presence was sumilar to that during normal working hours while consultant 
anaesthetic presence fell, particulaily overnight If it 1s accepted that the 
patients studied here stand to benefit from direct consultant involvement, 
then there 1s no reason why consultant presence out of hours should not be 
greater than it is during normal working hours This would have 
considerable implications with respect to hours worked and would require 
consultant expansion or amalgamation of smaller units Two further points 
are worthy of mention Firstly, with the changes in traditional surgical team- 
working, the apparently good daytime communication demonstrated in this 
study may be worsened and steps should be taken to ensure this does not 
happen Secondly, there has to be awareness among trainees and consultants 
that the Calman system has delayed the acquisition of experience. We should 
not fall mto the trap of trainees having insufficient experience to realise they 
are out of therr depth While consultant involvement ц this study was quite 
good, it should be umproved if we аге to be able to demonstrate optimal 
patent care This will require changes in working patterns that will have 
resource implications The failure to respond will be detected by, and have 
great impact on, clinical governance 
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Twelve-year experience with gastric bypass and vertical banded 
gastroplasty for morbid obesity 

CJ. O'Boyle, D. Walters, D.L Watson and Р.А. Game 

Department of Surgery, Royal Adelaide Hospital, Adelaide, South 
Australia 

Aims: The diversity of corrective surgical procedures for morbid obesity is a 
testament to the absence of any one ideal intervention. We compared our 
12 years’ experience with the two most common operations: vertical banded 
gastroplasty (VBG) and gastric bypass (GBYP), with particular regard to 
short and long-term complications, failures and efficacy of weight loss. 
Methods: Between January 1988 and January 2000 all obesity surgery data 
was prospectively entered into a dedicated database (Fatstat, Microsoft 
Access). This data was retrieved for the purposes of the study. 





Results: Two hundred and four patients (62 per cent) underwent GBYP of 


which 127 (62 per cent) had had no previous intervention, One hundred and 
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five patients underwent VBG of which 88 (84 per cent) had had no previous 
intervention. Eighty two percent were female. The mean ages were similar 
(39 (5) versus 37 (4), P = ns). Preoperative mean (SEM) excess weight were 
slightly higher for VBG patients (103 (34) versus 116 (41), P (ns). Major 
complications occurred less frequently in GBYP patients (10 (8 per cent) 
versus 28 (32. per cent), P 0.001). At 1 year following surgery. the mean 
percent excess weight loss was greater for GBYP (78 (15) versus 60 (28). 
P 0.05). This weight loss was sustained at 4 years follow-up (76 (15). 
However, mean excess weight loss had reduced for the VBG patients (45 
(51), P «0.05). Revisional surgery was required in less GBYP patients (four 
(3 per cent) versus 23 (26 per cent), P< 0.001). 

Conclusions: Open gastric bypass surgery for morbid obesity is associated 
with fewer major complications, fewer failures and a greater and more 
durable excess weight loss. 
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Moynihan 001 

A human model of duodeno-gastro-cesophageal reflux in the 
development of Barrett's metaplasia 

SM Отезпег, J Wayman, М К Bennett, М Hayes and SM Griffin 


Noi thein Oezophago-Gastiic Cancer Unit, Wad 36 Office, 
Royal Victorta Infa mary, Newcastle upon Tyne NEI 4LP 


Ашым: Although Barrett's oesophagus (BO) n believed to result from chronic 
reflux of foregut contents, its exact aetiology and pathogenesis remain 
uncertain Following oesophagectomy and mtrathoracic  oesophago- 
gastrostomy patents expenence profound duodeno-gastro-cesophageal 
reflux (DGOR) into the oesophageal stump and provide a potential human 
mode] in which to study the early events in the development of Barrett’s 
meta 

Methods: One hundred patents (median age 58 years, range 28-77, MF 
ratio of 41) compriamg postoesophagectomy (n=40), complicated BO 
(n m 15), uncomplicated BO (т = 15), reflux oesophagitis (n = 15) and controls 
without erosive changes (л = 15) were studied using endoscopy, systematic 
biopsy, oesophageal manometry and 24-h ambulatory pH and biliary 
monitoring Biopsy matenal was analysed immunohistochemscally to 
calculate a proliferation index отпа the Ki-67 nuclear labelling technique. 
Results: Onginal indications for resection in patents studied after 
oesophagectomy were adenocarcinoma (n= 26) and squamous carcinoma 
(п = 14) Surgical technique was identical in all cases with curative intent and 
Clear upper resection margins showing normal squamous epithelium. At а 
median of 38 months (13-178) after surgery a median of two (1-7) 
endoscopies have revealed normal appearances in seven cases, grade 1—3 
squamous oesophagitis in 14 cases and columnar epithelium m the 
oesophageal stump in 19 cases Biopsy material from columnar regeneration 
revealed cardiac type eptthehum ш 10 cases and goblet cell metaplama in 
nine cases at a median of 56 months (13-178) from surgery Seven patients 
followed serially demonstrated progression from squamous to cardiac 
mucosa and from cardiac epithelium to mtestmal metaplasia (IM) 
Compared to patients with intact squamous mucosa, patients with neo- 
Barrett's segments had significantly higher 24-h acid and bile exposure 
(Р=0 01) DGOR in this latter group was sunilar to that in patients with 
established BO with complications which in turn was significantly higher 
than in those with uncomplicated BO, reflux oesophagitis and no erosrve 
changes (P=0 004) Across this spectrum of reflux disease a significantly 
higher incidence of motihty disturbance (P=0 03) and decreased lower 
oesophageal sphincter pressure (P = 0 02) was also noted In both squamous 
and Barrett’s epithelium, prohferative activity correlated strongly with 
increasing acid and bthary reflux (P «0.05). 

Cosciudons: BO develops from squamous epithelium upon a background of 
severe DGOR via a sequence of cardiac epithelium and subsequent IM The 
correlation between mecreasing DGOR, epithelial prohferation. and a 
worsening chnical spectrum of reflux disease suggests synergism between 
gastric and duodenal contents ш the production of oesophageal mucosal 
myury 


Moynihan 002 
How does carotid surgery influence cognitive fonction? 


SJ Fearn, К Wesnes,! G Riding, S Hutchinson, С Hill-Wilson and 
CN McCollum 

South Manchester Univesity Hospital Trust, and ! Cognitive Diug 
Reseach, Reading, UK 


Alm Surgeons often report patients seem brighter after carotid endar- 
terectomy (CEA) but this has never been proven Assessing cognitive 
function as an overall score ignores the possibility that there may be selectrve 
effects on different aspects such as attention, information procesmng and 
memory 

Methods: Patients (n= 159, median age 68 years) were investigated dunng 
CEA by rpailateral transcranial Doppler of middle cerebral artery flow 
velocity (MCA flow) and embobration Regional oxygen saturation (СуО,) 
was measured by near infrared spectroscopy. Cerebrovascular reactivity 
(CVR) to mhaled carbon monoxde was measured before surgery in 92 
patients Cognitive function was measured using а standardized battery of 
teats produced and validated by Cognitive Drug Research (Reading, UK) 
before surgery and | and 8 weeks later, and compared to controls 
undergoing urological procedures (л = 19, median age 74 years) 

Results: There was a deterioration in attention compared to controls 1 week 
following CEA (P=0 003 Mann-Whitney U-test) Thu detenoraton 
correlated with the number of emboli (r=0 2, P=003 Spearman) and 
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low MCA flow on declamping (г 0 3 P «0.002 Spearman). Despite this 
initial deterioration, attention reaction times improved significantly at 
8 weeks compared to preoperative values (median 1247 sto 1193 s P<0 001 
Wilcoxon) This improvement was greatest m patients with severely 
impaired СУК at «34 per cent (P=002} High MCA flows generally 
correlated with improvements m attention as did СО, after cross-clamping 
and on declamping (г =0 2, P «x0 04, respectively) 

Coucinsion: CEA improves attention m patients with impaired CYR 


Moynihan 003 

Dynamic contrast MRI (DCMRI) assessment of tumour permeability 
in locally advanced rectal cancer: a prognostic Indicator for response to 
chemoradiotherapy 

ML Georga t ASK Dak-Jurasz,? С. Brown, AR Padham,” 

J Husband,? M О. Leach, IJ Rowland, M E Hill? 

DC Cunningham,’ D. Таи, S А Eccles" and КІ Swift! 

! Department of Swgery, Mayday Univernty Hospital, Thornton Heath, 
Sun ey? CRC Clmical Magnetic Resonance Reseach Group and 

? Academic. Department of Medical Imaging, Royal Marsden NHS Trust, 
Downs Road, Sutton and ‘Section of Cancer Thei apeutics, Institute of 
Cancer Resea ch, Sutton, St rey and Depa tment of Medicme, Royal 
Marsden NHS Trust 


Alms: The assessment of angiogenems by microvessel density, immunostain- 
ing and RT-PCR is normally performed on surgically resected specimens 
However, noninvasive methods, such as MRI and serum/plasma, are able to 
indirectly assess angiogenens both preoperatively and during treatment 
This study examines whether tumour vascular permeability, assessed by 
DCMRI and serum VEGF, may be a useful predictive marker ш locally 
advanced rectal cancers undergoing chemoradiotherapy 

Methods: 31 patients with locally advanced adenocarcmoma of the rectum 
(T3/T4) were assessed АП examinations were carried out on a 1 5 T magnet 
using а pelvic phase array coi] А 10 mm alice through the mam bulk of the 
tumour was defined after maging the fall extent of the tumour, and tumour 
permeability measured using Tofts model Serum and plasma VEGF 
samples were taken from the patients just prior to entering the magnet and 
measured by ELISA 16 patients underwent chemoradiotherapy pnor to 
surgical resection Subsequent MRI scans were used to assess the response of 
the tumour to chemoradiotherapy according to WHO entera 

Results At presentation, there was a significant correlation (r=0.48, 
P=0 0099) between DCMRI tumour permeability and serum VEGF 
Seven patents responded (8 SD and 1 PD) There was a ngnificant 
difference in tumour permeability at presentation between responders and 
non-responders, with responsrve tumours being more permeable (— 0.41 and 
—077, P=0 0012 respectively). There was no significant difference in 
tumour permeabihty ın either group after 12 weeks chemoradiotherapy 
compared with the initial tumour (P=0 012). 

Conclumior: Rectal cancers that are highly angiogenic, as assessed by 
DCMRI tumour permeability, are more sensitive to chemoradiotherapy 
than tumours with lower permeability This may allow for mprovement tn 
the selection of rectal cancer patients planned to receive preoperative 
adjuvant therapy 


Moynihan 004 

Avoidance of excess saline administration postoperatively allows earlier 
recovery of gastrointestinal function, reduces complications and 
shortens postoperative stay: а prospective, randomized controlled study 
DN. Lobo, KA Bostock, К К. Neal, AC Perkins, BJ Rowlands 
and SP Allison 

University Hospital, Queen's Medical Cenne, Nottingham 


Аш: To determine whether avoidance of postoperative salt and water 
overload results in accelerated recovery of gastrointestinal function and 
improved outcome їп patients undergomg elective colonic resections 

Methods: This randomized controlled study was conducted on 20 patients 
with no premorbid conditions other than colonxc cancer, randomized into 
normal postoperative management (NPM) and salt and water restnction 
(SWR) groups The NPM group (л=10) received postoperative fluids 
according to current hospital practice (10 at least 3 L water and 150 mmol 
sodium/day) while the SWR group (n = 10) recerved no more than 2 L water 
and 75 mmol sodium дау! The primary end point was solid and liquid 
phase gastric emptying time as measured by dual isotope radionuchde 
scintigraphy on the fourth postoperative day. Secondary end points included 
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time to passage of flatus, first bowel movement, and postoperative hospital 
stay. Postoperative complications were also noted. Statistical significance 
was calculated using the Mann-Whitney U-test. 

Results: 





NPM group 
ins 40) 


SWR group 


End point Gre 10) P-value 





Tay Solid phase gastric emptying time 175 73 0.028 
[Median ПОК min} (105.201) (54-149) 

Tso Liquid phase gastric emptying time 110 74 0.017 
[Median ПОК) min] {85-1711 (22-88) 

Time to first passage of flatus 4.0 3.0 0.001 
{Median ПОК) days] {4.0-5.0} (20-30) 

Time to first bowel movement 6.5 40 0.001 
[Median (IQR) days] (5.8-8.0) (3.0-4.0) 

Postoperative hospital stay 90 6.0 0.001 
[Median ПОК) days] (7.8-14.3) (5.07.0) 





Seven patients in the NPM group and none in the SWR group developed 
peripheral oedema. There were no complications in the SWR group while 
two patients in the NPM group had infective complications and three had 
prolonged postoperative confusion. There were no deaths or readmissions 
within 30 days of the operation in the SWR group. One patient in the NPM 
group was readmitted and died of lvmphangitis carcinomatosi within 
30 days. 

Conclusions: Avoidance of excess administration of salt and water after 
elective colonie resections allows earlier recovery of gastrointestinal 
function, reduces complications and shortens hospital stay. 


Moynihan 005 
Rapamycin does not improve renal function or reduce profibrotic gene 
expression in chronic allograft nephropathy 


К.М. Saunders, M.S. Metcalfe, G.J. Murphy, G.R, Bicknell, S.A. White 
and M.L. Nicholson 

University Department of Surgery. Leicester General Hospital, Leicester. 
UK 

Introduction: Chronic allograft nephropathy (CAN) is the most common 
cause of late renal allograft failure. Overexposure to cyclosporin (CyA) 
causes chronic nephrotoxicity, an important aetiological factor for CAN 
and thus CyA does reduction has been advocated. Experimental evidence 
suggests that rapamycin (Rapa), a new immunosuppressant, may retard the 
development and progression of CAN. The aim of this study was to 
determine the functional and molecular impact of the addition of Rapa after 
CyA dose reduction compared to CyA dose reduction alone. 

Methods: Thirty-one renal transplant recipients with CAN were prospec- 
tively randomized to receive either a 40 per cent dose reduction in CyA 
(control, л = 15), or a 40 per cent dose reduction in CyA with the addition of 
Rapa 2 mgday ! (n—16). Patients had a renal allograft biopsy on 
recruitment and were followed up clinically for 6 months after which a 
further biopsy was performed. Glomeruli were plucked from the surface of 
each biopsy core and total mRNA extracted using oligo-DT dynabeads. 
Complementary DNA was synthesized by reverse transcription and the 
polymerase chain reaction was used to amplify specific mRNA species. 
These were quantified using ап ELISA technique, levels compared to the 
expression of the housekeeping gene GAPDH and expressed as arbitrary 
units. 

Results: Both groups were well matched in terms of patient characteristics 
and mean (SD) CyA trough levels after dose reduction (Rapa 68 +21 versus 





26 


control 56+ 19 n /mL^'). Control patients had a mean (+80) Cr-51 
labelled. radioisotope GFR of 29.5+104mL min ! at entry and 
2708.0 mL min ^! (Р=0.25) after 6 months although the rate of decline 
of estimated GFR over the study compared to the pretrial 6 months showed 
a marginal improvement (c0.24 :- 0.21 pre versus —0.044+0.27 mL min ^! 
week“! post, P 0.07). However Rapa patients had a significant fall in 
radioisotope GFR from 31.6 8.9 to 27.3: 86 mL min”! (P=0.003) and 
the rate of decline in GFR remained unchanged (—0.03+0.13 pre versus 
—0.16:0.27 mL min”! week ^! post). CyA dose reduction alone caused а 
reduction in mean (SD) TGFB expression (0.48 (0.33) pre versus 0.25 (0.14) 
post, P < 0.05) and an increase in iNOS expression (0.12 (0.06) pre versus 
0.34 (0.12) post, P 0.001). Elevations of TIMP-1 (0.72 (0.23) pre versus 1.44 
(0.60) post, P 0.01) and MMP^ were also observed (0.03 (0.04) versus 0.12 
(0.14), P — 0.07). The addition of Rapa was associated with similar changes 
to iNOS, TIMP- and MMP-2. However there was increased expression of 
TIMP-2 (0.30 (0.13) pre versus 0.55 (0.33) post, P «0.05 and Collagen IH 
(0.52 (0.16) pre versus 0.95 (0.43) post, P 0.05) as well as an attenuation in 
the reduction of TGFB expression seen with CyA reduction alone (0,32 
(0.13) pre versus 0.32 (0.18) post). 

Conclusion: Although CyA reduction alone decreased TGFf and increased 
iNOS expression, elevation of TIMP-1 and MMP-2 expression suggest а 
persistent increase in the turnover of extracellular matrix. The addition of 
Кара was associated with an increase in profibrotic gene expression. This 
provides a molecular explanation for the continued deterioration in renal 
function in patients taking rapamycin. 


Moynihan 006 

Magnetic resonance imaging quantification of external anal sphincter 
atrophy 

A.B. Williams, C.L Bartram, D. Modhwadia, T. Nicholls, S. Halligan, 
M.A. Kamm, R.J. Nicholls and W.A. Kmiot 

St Mark's and St Thomas’ Hospitals, London 

Aims: Sphincter atrophy on endocoil MRI has been associated with poor 
results from sphincter repair, however, in the presence of a sphincter defect. 
no quantitative assessment of sphincter muscle quality exists. This study 
aimed to quantify external anal sphincter quality and atrophy on endocoil 


MR imaging using electromyographic assessment to confirm the presence of 


sphincter atrophy. 

Methods: Women with intact sphincter muscles on endosonography (AES) 
and with a normal squeeze pressure (greater than 60 cm H20) (и =9) or low 
pressure (n= 16), had endocoil MRI and electromyography. The area and 
fat content of the external anal sphincter and puborectalis were measured on 
mid-coronal MRI and images were graded as normal, intermediate or 
atrophic using electromyographic assessment of sphincter re-innervation as 
an indication of sphincter atrophy. 

Results: Women with a normal and pressure had external sphincters that 
were larger in cross-sectional area (240 mm? (+56) versus 193 mm? (+62). 
P=().01) and had a lower mean fat content (23 per cent (+4) versus 29.7 per 
cent (+6) P«0.001) than women with low squeeze pressure. Squeeze 
pressure correlated with cross-sectional sphincter area (r= 0.32, P= 0.02) 
and inversely with sphincter fat content (r= -– 0.51. p less than 0.001). 
Conclusions: Endo-coil MRI can quantify sphincter atrophy and measure- 
ments made using this technique correlate well with squeeze pressure in 
patients with an intact external anal sphincter, Endo-coil MR imaging may 
be useful in selecting those patients with a sphincter defect who will most 
benefit from a sphincter repair. 
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Emergency/General 001 

Planned relaparotomy or relaparotomy ов demand for secomdary 
peritomitis 

M A. Boermeester, E Belt, MJ. Lubbers, J Kesecioglu, D J. Gouma and 
H Obertop 

Departments of Surgery and Intensive Care, Academic Medical Center, 
Amsterdam, The Netherlands 


Abus: The surgical treatment strategy of secondary peritonitis is still an 
unresolved iue largely due to lack of sufficient date In similar clmical 
mituations, some surgeons perform a planned relaparotomy after 1 or 2 days, 
while others only perform a relaparotomy when the patent deteriorates ог 
shows lack of improvement Many patents undergo multiple (planned) 
laparotomies for peritoneal lavage &ccompanxd by a high гак of 
comphcations, although there are msufficient data to mdicate which policy 
indeed contnbutes to recovery and survival We addressed this dilemma in 
our own series 

Methods: The chmcal data of 235 patents who received an emergency 
laparotomy for secundary репіошбз were examined retrospectrvely 
Mortality and morbidity results of 148 patents receiving at least one 
relaparotomy were analyzed by comparison of planned relaparotomy (PR, 
м 77) and relaparotomy on demand (OD, a=71) 

Results: An mcreased mortahty was found for the PR group compared to the 
OD group (34 2 per cent versus 26.8 per cent, logrank P 0 055); which was 
predominantly seen in the APACHE II category of 11—20 pomts (admission 
score) Surgical complications (fistula, abecess) tended to be more frequently 
found m the OD group, although no difference was found for сопа! 
bernia as a long-term complication. ` 
Concinsioms: Our data indicate a tendency towards an increased mortality 
after planned relaparotomy, although surgical complications may be in- 
creased after relaparotomy on demand. To obteun long-awaited prospective 
data, we have started a multicentre, randomized tria! comparing these two 
surgical treatment strategies 

Emergency/General 002 

Xantiine oxidase as a diagnostic marker of acute krtestinal ischaemia 
C Stinchcombe,! M. France,” J. Hill! and К C. Pearson! 

1 Departments of Surgery and ! Pathology, Manchester Royal Infirmary 
Амы: Acute mtestmal ischaemia ш difficult to differentiate from other causes 
of acute abdominal pathology Xanthine oxidase (XO) activation may be an 
initiating factor m the multiorgan failure that follows gut ischaemia and gut 
ischaemia/reperfusion injury but there ш a paucity of studies in humans. 
However, animal studies have shown that the enzyme xanthine dehydro- 
genase (XD) is present m high concentrations in intestinal mucosa and that 
during ischaemia, XD 14 converted to XO, which then enters the portal, and 
ultimately the systemic circulation. 

Méthode: We have compared serum assays of XO and XD m patients 
presenting with acute abdominal pathology without’ overt intestinal 
ischaemia, and m patents with proven full-thickness intestinal mschaemia 
Results: In patents with intestinal :chaomia XO levels (mean 1.45, range 
I 2-1.9, н — 7) were significantly higher than in patents with non-ischaemic 
pathologies (mean 0 31, range 0-1 58, м= 73, P 0.01) and conversely XD 
was significantly lower in 1schaemia (mean 0.095, range 0-0.642) than in 
non-uchsemiua (mean 0.54, range 0-1.434, P<001) Withm tbe non- 
wchacmme group, patients with two or more Systemic Inflammatory 
Response Syndrome (SIRS) cnteria had XO and XD levels that were 
significantly higher (mean XO 0 58, XD 0.74, м 40) than those with 0 or 1 
mean XO 0.07, P «001, XD 0.30, P «0.05, л = 33) 

Comcinsions: XO ıs present in the plasma in wide range of acute intra- 
abdominal conditions, particularly m the presence of inflammation, but in 
mgnifücantly greater amounts in patients with intestnal schaemia In 
contrast to all other conditions, levels of XD in patients with intestinal 
ischacmua is low and the balance of XO and XD may allow development for 
the first tme of а bxologcal marker of full-thickness intestinal 1schaemia 
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Emergency/General 003 
Emergency surgery for intestinal obstruction in advanced malignancy 
C.H. Wakefield,’ S. Lo, I. Pope, D.W. Hamer-Hodges and R.G. Wilson 


' Department of Clinical and Surgical Sciences, University of Edinburgh and 
the Department of Surgery, Western General Hospital, Edmburyh 

Ашы: Intestinal obstruchon m patents with advanced malignancy is a 
common condition resultmg in mgnificant morbidity, and historically, 
surgical intervention ц associated with an unacceptable mortality with only 
marginal chnical benefits This paper examines current surgical practice and 
its results for this difficult oncological emergency. 

Methods: A retrospective cohort study of patents who underwent 
emergency surgery for intestinal obstruction in the presence of advanced 
metastatic malignancy. Patents were identified from prospectively collected 
databases over a 5-year period Principal outcome measures were operative 
mortality, overall survival and symptom control 

Results: A total of 76 patients were identified with a median age of 66 (23-90) 
years. The commonest disease primary was colorectal (54 per cent), followed 
by gynaecological mahgnancy (15 per cent) Forty-seven (62 per cent) of 
patients had undergone surgical treatment of their primary, 23 (30 per cent) 
bad chemotherapy and eleven (15 per cent) radiotherapy at a median 
interval from treatment to obstruction of 17, 7 and 19 months, respectively. 
At laparotomy a benign cause for obstruction was identified ın seven (9 per 
cent) patents, multiple obstructing metastases in 51 (67 per cent) and an 
obstructing primary with advanced peritoneal disease in 16 (21 per cent) In 
only five (6 per cent) of cases was the laparotomy nontherapeutic, the 
remaming patients undergoing intestinal resection (51 per cent), bypass (18 
per cent), defunchoning stoma (18 per cent) and adhesionolysis (5 per cent) 
Median postoperative stay was 14 (8-39) days, 30 day mortality 16 per cent 
(л = 12) with an in hospital mortahty of 28 per cent (л = 21). Median survival 
following laparotomy for obstruction was 6 months 95 per centCI (3—9), 
Cox's proportional hazard model identified previous radiotherapy end 
nontherapeuti: laparotomy to be independently associated with poor 
postoperative outcome (median survival, 75 v 260 days, P=0 02 and 32 v 
212 days, P=0.002, respectively) Seven patients (10 per cent) developed 
further obstructive symptoms following the: therapeutic laparotomy. 
Coockasions, With current penoporative care, operative intervention. for 
mtestinal obstruction in the presence of advanced malignancy is no longer 
associated with prohibitive mortality If some form of pallratrve procedure 18 
feasible, substantial obstruction-free survival is attainable. 


Emergency/General 004 

Is emergency surgery a major factor tafinencing postoperative mortality 
for colorectal cancer: results of a comfidemtia] enquiry 

P Safranck, N. Bell and J A E. Smith, on behalf of the Wessex 
Colorectal Cancer Post Operative Mortahty Review Group ў 
South & West Cancer Intelligence Unit, Highcroft, Winchester 5022 5DH, 
UK 


Aims: To reduce the postoperative mortality for colorectal cancer through 
confidential рест review and by identification of factors contributing to 
death at a clinical arid organrational level locally 

Methods: Representatives from 11 Trusts ш the Wessex region formed a 
multdisciphnary steering group. АП surgeons participated, reporting 
postoperative deaths from colorectal cancer between April Ist 1999 and 
March 31st 2000. Proformas collected mformation on admission, pre- 
operative work up, anaesthesia, surgery and postoperative саге. 
Anonymrired sets of material were reviewed by two independent surgeons, 
a pathologist and anaesthetist and the reviews discussed by the steering 
group chairman (a pathologist), a surgeon and a public health physician 

Results: One hundred and four cases were identified and data recerved on 97 
(93 per cent) Although 38 (39 per cent) were admitted as an emergency only 
seven (7 per cent) had emergency surgery and 39 (40 per cent) urgent surgery 
(within 24 h of resuscitation) 22 of the emergency/urgent cases (48 per cent) 
had a consultant present compared to 44 (86 per cent) of elective cases The 
consultant made the deamon to operate in only 41 (89 per cent) of 
emergency/urgent cases compared to 51 (100 per cent) of elective cases In 26 
(57 per cent) of emergency/urgent cases the surgical consultant was a 
colorectal specialist compared to 42 (82 per cent) of elective cases Factors 
identified included insuffiaent preoperative work up (26 per cent of 
emergencyfurgent cases and 11 per cent of elective), availability of ITU for 
pationts with serious comorbidity, consider stenting, poor death certificate 
information and appropriateness to operate on 85 + year-olds with serious 
comorbidity 
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Conclusions: Whilst 39 per cent of cases were emergency admissions, only 7 
per cent had emergency surgery which is therefore not a major factor. 
However 40 per cent underwent urgent surgerv and attention needs to focus 
on preoperative assessment, of these cases, to determine comorbidity and 
stage of disease which would contribute to the decision on appropriateness 
of operation on patients with serious comorbidity and the need for ITU 
support. 


Emergency/General 005 

Emergency surgery in octogenarians: what is the long-term outcome? 
А.К. Carmichael. C.M. Butler, R.W. Hoile and P. Webb 

Medway Maritime Hospital. Windmill Road, Gillingham. Kent ME? 5NY 


Aims: To study the long-term outcome in octogenarian patients after 
emergency surgical intervention in. terms of survival and quality of life 
(QOL). 

Methods: Retrospective review of 128 emergency surgical admissions during 
1996. The data were collected in terms of clinical and operative factors as 
described in POSSUM. Long-term survival figures were obtained from 
hospital PAS system and GP records. QOL studies are being conducted at 
present. 

Results: Of 128 emergency surgical admissions 109 (85 per cent) notes were 
retrieved and reviewed. Sixty-seven (52 per cent) patients were managed 
conservatively and 41 (48 per cent, 23F:18M) underwent a surgical 
procedure, Major abdominal surgery was performed in 29 (70 per cent) 
patients. Median age at the time of surgery was 84 years. Median (range) 
American Society of Anesthesiologist Score was 2 (1-4). Mean duration of 
operation was 80 min. Total physiology severity score was 32 and total 
operative severity score was 20. The percentage risk of death by POSSUM 
score was 58 per cent. Thirty-day was 30 per cent. A significant post- 
operative morbidity was experienced by 15 per cent of patients. Median 
(range) survival was 8 (0-39) months. Twelve (30 per cent) of patients were 
alive 2 years after surgery. Two of these patients were demented and 
required full-time nursing care. QOL study results will be added for 
presentation, 

Conclusions: |t is possible to carry out emergency surgical procedure in 
octogenarian patients with acceptable morbidity and mortality. however. 
long-term survival in the octogenarian population is poor. 





Emergency/General 006 
Management of the minor surgical emergency workload by specialist 
nurse pre-assessment and co-ordination 


M. Radford, P. Johnston, A. Williamson and A. Jewkes 
Departments of Surgery & Anaesthesia, Good Hope Hospital NHS Trust, 
Sutton Coldfield 


Aims: The emergency surgical workload is increasing and within this 
workload there is a proportion of ‘minor’ surgical procedures, that are often 
cancelled or postponed due to more immediate or life-threatening 
emergencies. There is a role for a specialist nurse to co-ordinate this 
workload with medical staff to ensure rapid access to available theatre space 
after appropriate pre-operative assessment and optimization. 

Methods: Using the BUPA classification of “minor procedures, emergency 
surgical workload during a 3-month period (May- July 1999) was identified 
retrospectively. This was compared with audit data from a matched period 
(May - July 2000) collected following the creation of a Specialist Nurse role. 
An analysis was performed to assess the level of cancellations and length of 
hospital stay after ereation of the post. 

Results: Between May-July 2000, 111 minor procedures were performed, 
comprising 30 per cent of the total number of emergencies. After booking. 
only 23 per cent of patients were delayed to the following day. compared to 
50 per cent in the previous year, a reduction of 52 per cent. 97 per cent of 
minor cases were completed within 24 h following surgical decision to 
operate compared with 83 per cent in the previous year: no patient waited 
longer than 36 h. Of those patients formally assessed by the Specialist Nurse. 
45 per cent were discharged within 24 h. of which 15 per cent were completed 
and discharged on the same day utilizing the day case unit. 2] per cent were 
redistributed to alternative theatres. 94 per cent of patients assessed by the 
nurse had their operation completed on the same day. with mean time from 
assessment to surgery of 2.6 h. 

Conclusion: The minor surgical caseload forms a large part of the surgical 
workload and can be effectively co-ordinated by a specialist nurse. This 
approach improves overall theatre utilization, reduces cancellations and 
frees valuable bed stock by improving discharge for this patient group. 





Emergency/General 007 
Problems of emergency vascular practice in a geographically peripheral 
District General Hospital 


S. Shiralkar. D. Schrimph and W.V. Humphreys 
Ysbyty Gwynedd Hospital, Bangor 


Introduction: The ideal service delivers vascular expert care 24 h/day. In 
reality, vascular services in many areas are haphazard and unplanned. Many 
hospitals are served by only one or two vascular surgeons who individually 
cannot provide a comprehensive emergency rota. Their general surgical 
colleagues are increasingly reluctant to take on these difficult cases in their 
absence, and surgeons should not be expected to perform emergency 
operations that they do not regularly perform electively. 

Aims: To audit the problems of an emergency vascular practice without 
external cross cover in a geographically peripheral DGH. 

Methods: This will be a prospective study of all emergency vascular 
admissions from 15 February 2000 to 15 October 2000 in a DGH where 
there are two vascular/general surgeons providing vascular service. In this 
particular period a senior vascular surgeon happened to be away for the first 
three months (15 February to 10 May) of this study period and the second 
surgeon was away for a month. All the emergency vascular admissions were 
entered on a database, including their investigations and treatment and were 
analysed, 

Results: This is an ongoing study. A total of 48 emergency vascular 
admissions from 15 February to 1$ May were audited. These were part of a 
total of 512 general surgical admissions (9.4 per cent). During the period 
without vascular cover. some 17 cases had to be transferred to 
geographically distant centres. This caused delay in the management of 
several patients. The outcome of these patients will be further analysed and 
compared with patients in a period when full vascular cover has resumed. 
Conclusions: There should be a 24-h vascular service delivering optimal 
patient care, 


Emergency/General 008 
Co-ordination of the emergency surgical workload by specialist nurse 
pre-assessment: the effect on emergency theatre operating patterns 


M. Radford, P. Johnston, A. Williamson and A. Jewkes 
Depariments of Surgery & Anaesthesia, Good Hope Hospital NHS Trust. 
Sutton Coldfield B75 7RR, UK 


Aims: The role of a speciahst nurse who co-ordinates emergency theatre 
workload can impact positively on the efficiency of this service. The role 
involves pre operative assessment, and appropriate optimization of the 
patient's condition, along with prioritisation with medical staff and possible 
redistribution to available theatre space 

Methods: A regular audit programme has been in place in the emergency 
operating theatre (EOT) since 1996, examining utilisation, activity and 
delays. Detailed comparative analysis of these markers was performed after 
the creation of the specialist nursing role in May 2000, compared with a 
matched period in the previous year. 

Results: Between 8 am and 10 pm. EOT utilisation has risen from 37.2 per 
cent in 1996 to 73 per cent in 2000, concomitant with a 17 per cent rise in 
activity during the same period. Following the start of the Specialist Nurse 
post the EOT has started before 10: 30 am on 77 per cent of days compared 
to 68 per cent in the previous vear. 88 (9 per cent) patients booked in EOT 
were redistributed to ‘elective’ operating sessions. There has been a 20 per 
cent reduction in ‘on-call’ operating time between 10 pm and 8 am, along 
with a 30 per cent reduction in the total number of patients operated on in 
this time period. This strategy has also seen a 17 per cent reduction in the 
total hours of delays in the EOT. 

Conclusions: Emergency surgical workload can be effectively co-ordinated 
by a specialist nurse, whose role supports consultants and junior medical 
staff in managing the emergency patient. It also improves overall theatre 
utilization and efficiency by the redistribution of workload, the reduction of 
delays, plus reducing the burden of ‘on-call’ operating for junior and 
consultant medical staff. 
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Emergency/General 009 

Percutaneous endoscopic gastrostomy: 5 years experience in 238 
patients 

J.J. Sheehan, МР Fanning, C. Healy, N J. O'Higgns, E.W. McDermott, 
D.P. O'Donoghue and A.D К. Hill 


Surgical Professorial Unit, St Vincent's Unrverzity Hospital, Elm Park, 
Dublm 4, Ireland 


Introduction Since the inception of PEG feeding 20 years ago its uhimation 
has continued to increase leading to concern regarding its overutilizstion, 
however, PEG feeding facilitates nurang care in patients unable to tolerate 
oral feeding. The апп of thus study was to assess tho current mdications and 
complications associated with PEG and to evaluate the concern regarding 
overutilmation. 

Methods: We performed a 5-year retrospectivo review of PEG tube place- 
ment in а university teaching hospital durmg the period January 1995 to 
March 2000. Two hundred and thirty-eight patients had attempted PEG 
tube placement, of which adequate follow up records were available for 205 
(84 per cent). Of these 193 (94 per cent) had successful placement 


Be J Surg, Vol $8, Suppi 1, Mey 2001 


АЅОВІ: EmergencwGeneral 1-9 


Бетін The number of PEG tubes inserted has increased annually from 37 
ш 1995 to 65 in 1999. The indications for msertion were for central nervous 
disease 76 per cent (м == 156), other benign lesions 14 por cent (128) and 
malgnant lesions 10 per cent (л=21) Cerebrovascular acadents (CVA) 
alone accounted for 47 per cent (и =97). There were four deaths (2 per cent) 
related to PEG placement, which included three aspiration pneumonias and 
one case of peritonitis, There were six (3 per cent) major comphcations, 
which included pentonitis, perforation and aspiration pneumonia Ninety- 
seven (50 per cent) patents had minor complications, which mcluded 33 (17 
per cent) tube leakages, 43 (22 per cent) wound infections and five (3 per 
cent) aspiration pneumonias. There were 14 (6 por cent) failed msertions and 
12 (6 per cent) occlusions. Twenty-nine patients (15 per cent) required the 
PEG to be replaced. The overall 30 day mortality rate was 16 percent There 
was a 20 per cent 30-day mortality (n = 19) m the CVA group compared to 11 
pex cent (n= 11) ш the non-CVA group which was felt to reflect the nature of 
tbe disease and not the procedure itself 

Conclusion Percutaneous endoscopic gastrostomy has a morbidity of 53 per 
cent and a mortality of 2 per cent, however, we feel that the increasing use of 
PEG feeding 1s justified given its bencfits to patients and nursing staff. 
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UGUHPB 001 

Bleeding peptic ulcers — fifteen vears of emergency surgery 
T.J. Wheatley. L. Hunt and D.F.L. Watkin 

Leicester Royal Infirmary. Leicester 


Aims: The number of emergency operations performed for bleeding peptic 
ulcers has decreased over the last 10 years. This study set out to review both 
the number and nature of such procedures in a single centre over a 15-уеаг 
period. 

Methods: Records on all patients who underwent emergency surgery for 
bleeding peptic ulcers at Leicester Royal Infirmary from 1984 to 1998 were 
identified from a computerized database. Casenotes and computer records 
were reviewed to establish patient demographics. type of ulcer. prognostic 
factors (using the Rockall scoring system). operative procedures, morbidity, 
and mortality rates. Data obtained were divided into three 5-vear blocks for 
comparison. 

Results: Two hundred and forty-one operations were performed: 108 from 
1984- 1988 (group A). 88 from 1989-1993 (group B). and 43 from 1994—1998 
(group C). Age and sex distributions were similar between the three groups. 
Duodenal ulcers were more common than gastric ulcers, accounting for 
57 per cent overall (62 per cent group A. 50 per cent group B. 58 per cent 
group C). Rockall scores were not available for group A, but were similar for 
groups B and C (median value 6 and 5. respectively). 
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Serious complications affected 29 per cent. 28 per cent. and 49 per cent of 
patients in groups A, B. and С; and mortality rates were 21 per cent, 18 per 
cent, and 29 per cent, respectively 

Conclusions: The number of patients requiring emergency surgery for 
bleeding ulcers has more than halved. and the choice of operation has moved 
to a more conservative approach. reflecting the influence of improved 
medical management of peptic ulcer disease. Morbidity and mortality rates 
have risen, due possibly to a preselected group of higher-risk patients, and 
relative unfamiliarity with the surgery. 


UGUHPB 002 

Urgent laparoscopic cholecystectomy for acute biliary dise 
prospective study 

V.S. Menon, A. Masoud. C.P. Gibbons, J.N. Baxter and T.H. Brown 
Department of Surgery, Morriston Hospital, Swansea SA6 6NL, UK 





fa 





Aims: This study was performed to assess the outcome of laparoscopic 
cholecystectomy (LC) for acute biliary disease including the difficulties 





encountered. complications and conversion rate. We also analysed the 
prevalence of acute cholecystitis (AC), biliary colic (ВС), gall stone 
pancreatitis (GSP), and calculous obstructive jaundice (СОЈ) in these 
patients. 

Methods: Patients admitted as emergencies referred to three consultants were 
offered urgent LC during that admission. if fit. Surgery was usually 
performed on a CEPOD list (AC/BC), after ERCP (if needed), or when the 
pancreatitis had settled. 

Results; Over 15 months 120 patients underwent urgent LC: 85 females and 
35 males with a median age of 51 years (range 21-82). The incidence of AC 
was 57 (47 per cent), BC 26 (21 per cent). GSP 28 (24 per cent). СОЈ eight (7 
per cent) and one (1 per cent) in three categories. AC diagnos as based on 
presentation and histology and included 11 with a necrotic gallbladder. 83 
patients had AC or BC, of which 40 had leucocytosis. 19 were pyrexial, 14 
had raised LFTs and 41 had radiological evidence of AC. The median 
operating time was 65 min (range 35-180). and the complication rate was 8.3 
per cent (three with retained stones, two minor bile leaks, two urinary 
retention, one umbilical port site herniation. one umbilical infection, and 
one pulmonary embolism), The conversion rate was 13.3 per cent (n— 16). 
21.4 per cent in GSP and 17.5 per cent in AC, and none in BC and СОЈ. Gall 
bladder aspiration was needed in 30. abdominal drain in 83, cystic duct 
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loop/suture in 10 and fundus first dissection in four patients. Difficulty was 
recorded on a linear scoring system and 67 (55 per cent) seemed difficult. 
There was no mortality or any major bile duct injury. 

Conclusions: Urgent LC during acute admission сап be safely performed 
with an acceptable conversion and complication rate. A major advantage is 
to prevent recurrent attacks while awaiting routine surgery. 


UGI/HPB 003 

Gastric colonization, intestinal permeability and septic morbidity in 
acute pancreatitis 

С.Е. McNaught. N. Woodcock. C.J. Mitchell and J. MacFie 


Combined Gastroenterology Unit. Scarborough Hospital, UK 


Aims: Bacterial translocation of enteric organisms may promote septic 
morbidity in acute pancreatitis. The aim of this study was to assess proximal 
GI colonization and intestinal permeability in patients with acute 
pancreatitis and relate this to disease severity and outcome. 

Methods: Within 24 h of admission, patients with acute pancreatitis had a 
nasogastric aspirate taken for microbiological assessment. Intestinal 
permeability was measured using a dual sugar probe technique (lactulose/ 
rhamnose). Disease severity was recorded using the modified Glasgow 
(Imrie) scale. Septic complications were documented prospectively. 
Results: Of the 55 patients entered into the study, 20 (36 per cent) had severe 
disease and 35 patients (64 per cent) had mild disease. 43/53 (81 per cent) 
nasogastric aspirates were culture-positive. There was a significantly higher 
incidence of enteric organism colonization in patients with severe disease 
than with mild disease (10/20 versus 3/33. Р<0.001). Mean intestinal 
permeability was higher in the severe group (0.189, 1-6) than in the mild 
group (0.080. п= 19). In the severe group. 6/20 patients developed one or 
more septic complication compared to 4/35 patients in the mild group. This 
difference failed to reach statistical significance (P — 0.14). Patients in the 
severe group had a significant increase in mortality (4/20. versus. 0/35 
P -—0.01). 

Conclusions: Gastric colonization. with enteric organisms is significantly 
increased in patients with severe pancreatitis and is associated with an 
increased level of septic morbidity and mortality. 











UGUHPB 004 

The role of diet in the development of Barrett's oesophagus and 
oesophageal adenocarcinoma 

A.M. Harris,’ C. Seal.! N. Hayes and S.M. Griffin 

Northern Oesphago-Gastric Unit, Royal Victoria Infirmary. Newcastle upon 
Tyne, and ! Department of Biological and Nutritional Sciences, University 
of Newcastle upon Tyne, UK 


Aims: The incidence of oesophageal adenocarcinoma is rising at а rapid rate, 
the reason for which is as vet unexplained: it may be due to dietary habits, 
but very few studies have investigated this to date. The aim of this study 
therefore was to evaluate dietary history in these patients and those with 
Barrett's oesophagus. the precursor lesion, in order to and identify possible 
dietary factors that may be implicated in the development of these diseases. 
Methods: Patients with histologically confirmed oesophageal adenocarci- 
noma (л == 100). Barrett’s oesophagus (л = 100) and age- and sex-matched 
controls (п = 109) completed a detailed food frequency questionnaire tha 
utilizes photographs of food portions to increase data accuracy: BMI and 
lifestyle data were also collected. Dietary data were processed by specialized 
software (Integrated Dietary Analysis) to produce a comprehensive 
nutritional breakdown of each individual's diet, and subsequent statistical 
analysis was performed using analysis of variance and Tukey post hoe for 
multiple comparisons. 

Results: Initial analysis revealed no significant differences between groups 
for absolute intake of the major food groups, however, the percentage of the 
total energy intake derived from fats was increased in the cancer group 
compared with controls (P =0.03/), and in particular monounsaturated fats 
(P 0.007); percentage energy from carbohydrates was correspondingly 
lower in the cancer group cf controls (Р= 0.047). In addition there was 
reduced intake of vitamin C in both the cancer group cf controls (P = 0.0/6} 
and Barrett's group cf controls (Р = 0.007): other factors bordering on 














significance included lower percentage energy from protein in cancers cf 


Barrett's, reduced intake of dietary fibre in cancers and Barrett's cf controls, 
lower Pantothenic acid in cancers cf Barrett's, and lower carotene in 
Barrett's cf controls. 
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Conciasioas: This study suggests that diet may play an unportant role in the 
development of both Barrett's oesophagus and oesophageal adenocarci- 
noma, parbcularly in relation to intake of fats and witamm C The 
association with other micronutrients is more equrvocal, but the aetiology ш 
likely to be multifactorial and further studies are needed to confirm these 
findings 


UGI/HPB 005 


Survival, quality of life aud quality-adjusted survival of patients in the 
ESPAC-1 trial: a European randomized trial to sess the roles of 


adjuvant chemotherapy aad chemoradiation in resectable pancreatic 
Cancer 


J.P. Neoptokmos, D.D. Moffitt, JA Dunn, J Almond, Н G Beger, 

K Н. Link, Р Pederzol, C. Basu, С Dervernis, L Fernandez-Cruz, 

Е. Lacame, D Spooner, DJ Kerr, H Fress and M W Buchler 

C R C Trials Centre, Royal Liverpool University Hospital, Liverpool, UK 


Alms: To assess the roles of adjuvant chemotherapy and chemoradiation in 
resectable pancreatic cancer 

Methods: ESPAC-I is the largest randomured adjuvant pancreatic study 
aiming to answer two questions (1) із there a rok for chemoradiation 
(40Gy + 5-fluorouracil), (п) 1s there a role for chemotherapy (5-fluorouracil 
+ folmic acd) 541 patents with pancreatic ductal adenocarcinoma were 
randomized from 83 clmacians in 11 countries Quality of Ше (QoL) was 
assessed by patent questonnaires (EORTC QLQ-CXYESPAC-QLQ32) 
completed at 3-monthly intervals Additional QoL-related mformaton was 
collected by the chnician (performance status, weight, diabetes and enzyme 
supplements). Changes in dimension scores withm 6 months from entry were 
compared between treatments Calculation of the quality adjusted life 
months (QALM) for the global QoL score enabled the length of survival and 
QoL to be combined 

Results: Two hundred and twenty-seven patients (42 per cent) are alive with 
median follow-up of 10 months (interquartile range 1-25) Prehminary 
results show no evidence of a survival benefit for chemoradiation treatment 
(median survival 15.5 months with chemoradiation versus 16.1 months 
without, PQ 24) There is evidence of a benefit for patents having 
chemotherapy (median survival 197 months with chemotherapy versus 
14 0 months without, P<0 001) A total of 296 patients have completed 789 
QoL questionnaires withm 1 year of entry Initral analys suggests there 1s а 
slight detriment with chemotherapy for social functioning (P=0.03), role 
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functioning (P «0 02) and constipation (P= 0 05), within the 6 months from 
entry However, with adjustment for multiple compansons these differences 
become non-significant (P>0 05) There are no significant differences m the 
QALM between ather treatment compansons within the first 12 months 
from entry to іла! (no chemotherapy versus chemotherapy, P=0 37, no 
chemoradiation versus chemoradiation, P=0 61) 

Conclusions: Chemotherapy may have some benefit 1n terms of survival but 
there was no survival benefit with adjuvant chemoradiotherapy. There were 
no significant differences in terms of QoL and QALM between treatments 
within 6 months and 12 months from entry 


UGU/HPB 006 


A one-year surrey of carcinoma of the oesophagus and stomach in 
Wales 


RR Pillansetti, R. Kerwat, J. Charles, A. Biffin, ME Foster, JK Pye 
and M KH Crumpim 
Wrexham Moelor Hospital, Wrexham, UK 


Aims: To identify all patients presenting with 0680: mahgnancy 
within а single NHS region (Wales) over | усаг, and to follow the cohort for 
5 years Management and outcome were analysed to identify current 
practice and to draft Welsh guidelines 

Methods: Patients were identifed from hospital records Details were 
recorded m structured format for analys. 

Results: Analysable data were obtained on 910 of 916 patients The overall 
incidence was 31 4 100 000 Treatment was by resection 298 (32.7 per cent), 
palhation 397 (43.6 per cent) or no treatment 215 (23 6 per cent) 30-day 
mortality was 12 per cent and in-hosp«ta! mortahty 13 per cent. There were 
226 (25 per cent) alrve at two years Resection conferred a significant survival 
advantage over palliation (P<0001), and no treatment. Anastomotic 
leakage occurred in 16 (5.4 per cent) with 50 per cent mortality ‘Open and 
close’ operations were frequent (23 per cent), laparoscopy was infrequent (16 
per cent), and many surgeons undertook small caseloads Operating on <6 
cases per year increased mortality after partial gastrectomy (P <0 05), and a 
trend to higher mortality after mediastinal and cardia surgery Operating on 
>70 per cent of cases seen, resulted in significantly higher mortahty 
(P = 0.0004) urespective of case volume. 

Coochasions: Tumour resection conferred a survival advantage Wider use of 
laparoscopy ш advocated and improved selection for surgery should result in 
lower mortality 
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Endocrine/Breast 001 
Caspase and cytochrome C induction in thyrocyte apoptosis 
F.F. Palazzo, L.J. Hammond, R. Mirakian and A.W. Goode 


St Bartholomew's and Royal London. Hospitals Medical School, London, 
ECIA ZBE 


Introduction Thyrocyte apoptosis is controlled by pro-apoptotic pressures 
(Pas/FasL, TNF/TNFR, etc.) and survival factors (Bel-2 family). In 
Hashimoto's thyroiditis (HT) deregulation of proapoptotic gene expression 
is thought to be responsible for thyrocyte apoptosis. 

Aims: (1) To evaluate constitutive caspase and cytochrome C activation in 
patients with and without autoimmune thyroid disease: (2) to assess the 
effect of plasma containing autoantibodies and a cytokine environment on 
сабр. and Bel-X in thyrocytes. 

Methods: Thyrocyte culture with plasma from patients with HT. Graves’ 
disease (GD) and multinodular goitre (MNG) and cytokines for varying 
time intervals followed by Western blot evaluation of thyrocyte caspase 8. 3. 
cytochrome C expression. Bcl-X expression was studied in 10 MNG, 10 GD 
and 4 HT thyroids by immunofluorescence (and quantified with confocal 
microscopy) and by Western blot. 

Results: Human plasma up-regulates caspase 8. 3, and cytochrome C in 
thyrocyte cultures with no differential effect between plasmas from patients 
with and without autoimmune thyroiditis. Bcl-X is constitutively under- 
expressed in HT and down-regulated by pro-inflammatory cytokines. 
Conclusions: Heat-stable constituents of normal human plasma may provide 
à constant pro-apoptotic stimulus to thyrocytes suggesting that Л! vivo 
specific caspase inhibitors operate to prevent the activation of the caspase 
cascade. In HT pro-inflammatory cytokines released by activated T cells 
would be responsible for the impairment of Bcl-X expression on thyrocytes 
and this in combination with the failure of the caspase inhibitory svstem 
would be responsible for thyrocyte apoptotic death. 





Endocrine/Breast 002 

Evidence of an early angiogenic switch in parathyroid glands 
L.P. Marson, К.М. Kurian,! К. McLaren! O.J. Garden and 
А.А. Forsythe 

Departments of Clinical and Surgical Sciences and ! Pathology, 
Royal Infirmary of Edinburgh, UK 


Aims: The ability of hyperplastic parathyroid glands to function following 
excision and subsequent implantation into forearm muscle is unique and 
must depend on development ef a new blood supply. The aim of the study 
was to examine angiogenesis in normal, hyperplastic and adenomatous 
parathyroid glands to determine whether there is a progressive change in 
new vessel formation. 

Methods: Tissue sections from 14 patients with hyperparathyroidism 
secondary to chronic renal failure were studied. Five patients who had 
undergone excision of parathyroid adenoma and a section of normal gland 
were included. Following staining of sections with the endothelial cell 
marker, antibody to CD31, microvessel counts (тус) were performed by two 
observers using a Chalkley eyepiece graticule. Observers were blinded with 
respect to the histology of sections. Statistical analysis was performed with 
the SPSS program version 9.0 using Mann-Whitney test to compare counts 
in normal. hyperplastic and adenomatous glands. 

Results: The range of mve across all groups was 3-44. 
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Normal versus hyperplastic, P= (0,001, hyperplastic versus adenoma, P 0.6, normal versus 
adenoma, P 0.001. 

Conclusions: The study demonstrates a switch to the angiogenic phenotype 
in hyperplastic parathyroid glands, which is earlier than the switch described 
during the preinvasive stage of tumour development. These novel findings 
may explain the ability of parathyroid glands to function following excision 
and implantation into forearm muscle and provide a new clinical model of 
angiogenesis. 
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Endocrine/Breast 003 


Mode of presentation and outcome in patients with multiple intraductal 
papilloma (MIP) or papillomatosis of the breast 


S. Ргапсе, S. Dutta, L. Campbell. Р.А. Jones, D.M. Lee, В.М. Watkins 
and C. Teasdale 

Department of Surgery. Radiology and Pathology, Derriford Hospital, 
Plymouth 


Aims: The risk of concurrent or subsequent malignancy in patients with MIP 
or papillomatosis is uncertain. The presentation and short-term outcome of 
35 patients with MIP in a symptomatic Breast Unit was studied. 

Methods: Thirty-five patients diagnosed as MIP between 1988 and 1999 were 
studied retrospectively. The patient profile, mode of presentation, radi- 
ological and pathological characteristics have been reviewed. 

Results: The age range was 21-69 (mean 47.5 years}. 18 patients were 
symptomatic (14 had a lump, three had nipple discharge and one had both). 
Mammogram and/or ultrasonography was performed in 16 patients. Three 
were malignant (R5), four were R4/U4. two were U3, five benign. one had 
microcalcification and one was a lobulated opacity. Seventeen patients 
presented with a mammographic abnormality alone (10 with microcalcifica- 
tion, three with a mass lesion. two with cysts, one with a stellate lesion and 
one with multiple densities). Three out of 18 patients (16.7 per cent) in the 
symptomatic group and eight out of 17 with mammographic abnormality 
(47.1 per cent) had in-situ or invasive cancer on final histology. 31 patients 
had excision biopsy. three had mastectomy or wide local excision and one 
had major duct excision. Follow-up over 1-8 years in four out of seven 
patients with family history of breast carcinoma detected no carcinoma. One 
out of five patients with atypical ductal hyperplasia had associated papillary 
malignancy and had two further carcinomas over a 9-year follow-up period. 
Two out of TE patients with associated invasive ductal carcinoma or DCIS 
developed further carcinomas, 

Conclusions: The long-term risk of developing malignancy in patients with 
MIP remains difficult to quantify. Careful excision and regular follow-up is 
recommended. 








Endocrine/Breast 004 
The role of intraoperative imprint cytology in determining the 
histological status of the sentinel lymph node 


M. Keshtgar, A. Lee, I. Taylor, T. Davidson, P.J. ER? D. Ralphs! ? and 
G. Kocjan? 

Department of Surgery Institute of Nuclear. Medicine. ? Department of 
Histopathology. Royal Free and University College Medical School, UCL, 
London and “Department of Surgery, Norfolk and Norwich NHS Trust, 

UK 

Aims: The histological status of the axillary lymph node remains one of the 
most important prognostic indicators in breast cancer patients. It was the 
aim of this study to evaluate the accuracy of touch imprint cytology (TIC) as 
an intraoperative diagnostic tool to determine the histological status of the 
sentinel lymph node (SLN) in patients with invasive breast cancer. 
Methods: Between September 1997 and February 2000, a total of 117 
patients were enrolled in this study. The study was approved by the local 
ethics committees. The median age of the patients was 58 years (range. 34 
83 years). After harvesting. the SLN was bisected and a clean glass slide 
touched onto the cut surface, resulting in cell imprints. Three slides were 
prepared per SLN and underwent rapid, definitive and immunohistochem- 
ical staining. 
Results: A total of 141 SLN were biopsied from 117 patients (1.2 nodes per 
patient). The pathological diagnosis by TIC was accurate in 115 patients 
(98.2 per cent). In 30 patients there was evidence of metastatic deposit on 
definitive histology (25.6 per cent) and TIC correctly diagnosed this in 28 
patients. There were no false-positive cases in this series. With two false- 
negative cases. the sensitivity of this technique was 93.7 per cent, the 
specificity was 100 per cent aud the positive predictive accuracy, 100 per cent 
and negative predictive accuracy, 97.7 per cent. 

Conclusions: TIC is a rapid and reliable intraoperative method for 
determining the histologica! status of the SLN in patients with breast 
carcinoma. It will enable the surgeon to decide on performing ALND at the 
time of initial surgery with acceptable accuracy. Immunocytochemistry may 
be used to improve diagnostic accuracy of this method. 
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CerbB2 oncoproteia expression is increased in breast cancer bone 
metastases 

RA Luforth, NG Anderson, WF Knox and NJ Bundred 


Academic Depa tment of Surgery, South Manchester University Hospital, 
UK 


Alms: Type | tyrosine kinase receptors such as epidermal growth factor 
receptor (EGFR) and CerbB2 oncoprotein have been shown to predict for a 
poor prognostic outcome ш early breast cancer (EBC), but the incidence of 
such receptors in breast cancer at metastatic sites ш unknown. We 
determined the incidence of these receptors in breast cancer bone and 
visceral metastases compared to primary EBC 

Methods: Using standard immunohistochemical techniques, the incidence of 
EGFR and CerbB2 expression was determined on sections of formalm fixed 
prunary and metastatic breast tusue. Disclosure of the primary antibodies 
was performed with a swine antirabbit antibody, streptavidm and 
diaminobenzidine-hydrogen peroxide stmining was classed as greater than 
5 per cent of eprtbelia expressing the target antigen A positive control was 
used in each run and a control slide used for each test sample Sconng was 
performed by a angle observer, and verified by an experienced pathologist 
Results were analysed using the y? test 


Results: 

CerbB2 EGFR 
Bone metestescs 11/21 (52%)* 6/21 (29%) 
ЕВС 2176 (2854) 25/70 (36%) 
Visceral Metastases 9/22 (40%) 10/18 (57%) 


Expression of CerbB2 oncoprotein was significantly increased in bone 
metastases, compared to EBC (*Р=0029) The frequency of EGFR 
expression was highest in visceral metastases 
Concinsionx: The increased expression of CerbB2 oncogene in breast cancer 
bone metastases may explam the low response rate to hormonal therapy in 
bone and supports the rationale for biopamg bone metastases and the use of 
therapeutic anti-CerbB2 monoclonal antibodies for this condition 
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Endocnne/Breast 006 


Sentinel lymph node biopsy in breast cancer — is Iymphoacintigraphy 
really necessary? 

SS Uppom! S A. McIntosh, С С Wishart, KK Balan! and 

A.D. Purushotham 


Cambridge Breast Unit & ! Department of Nuclear Medicine, 
Addenis ooke's Hospital, Cambiidge 


Alms: Lymphoscintigraphy is regarded as а useful tool in sentinel lymph 
node (SLN) biopsy in breast cancer The uim of this study is to ascertam 1ш 
value m axillary SLN detection 

Methods: Axillary SLN biopsy was undertaken using the combmed 
approach of patent blue dye and gamma probe detection Lympho 
scintigraphy was performed but the operating surgeon was blinded to the 
results of the lymphoscintigram Following SLN biopsy and рпог to closure 
of the axillary wound the lymphoscintigram was reviewed Internal 
mammary node dissection и not performed in this unit 

Resalts: Of 52 patents who underwent lymphoscintgraphy, 42 (81 per cent) 
bad successful scans. Of these, 33 (79 per cent) had axillary nodes, four (10 
per cent) internal mammary nodes and axillary nodes and fove (12 per cent) 
internal mammary nodes on lymphoscintigrams All of these patents had 
axillary sentinel nodes identified mtraoperatrvely by gamma probe or visual 
detection of blue-stained lymphatics and node(s). Review of the preoperative 
lymphoscintigrams demonstrated that they would not have mfluenced 
intraoperative axillary SLN detection in any patent 

Comciusiows: Lymphosantigraphy does not contnibute to axillary SLN 
biopsy m women undergoing surgery for breast cancer 
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General 001 

Amount of water utilized for scrubbing. Is the cost and the quantity 
justified? 

B. Patel, L.M. Awere and R.D. Rosin 

$1 Mary's Hospital, Praed Street, London W2 INY, UK 


Aims: Evaluation of the quantity of water utilized and the costs associated 
with surgical hand scrubs. 

Methods: The study was set in a university teaching hospital. This is a 
prospective blinded study where the subjects were not aware that they were 
timed during scrubbing. A total of 120 observations was made of operating 
theatre staff scrubbing before operations. Using a standard sports stop 
watch the time used for scrubbing (57) and time when hands were in contact 
with the running water (W7) to wash the antimicrobial agent were 
calculated. 

Results: S" value varied from minimum of 2 min to a maximum of 7 min. 
W value varied from minimum of 19 s to a maximum of 124 s, The mean S! 
vs. WT values were calculated for each grade of theatre personal scrubbing 


vs, 37.4 s, registrar (1:29) 3.3 min vs. 39.5 s, SHO (л=17) 3.2 min vs. 
37.8 s, JHO (n6) 3.8 min vs. 33.2 s and nurses (n — 52) 4.1 min vs. 48.5 s. 
Taking from an average of three readings of each low, medium and fast flow, 
volume per minute was calculated. At low water flow 2660 mL min ^! 
water was running through the tap, at medium flow 3916 mL min”! and at 
fast flow 9066 mL. min” !. The mean flow was 5214 mL min ^ 'e. The overall 
mean S' was 18.3 L, and the overall mean W" was 39.3 s. From these 
readings the actual volume of water necessary to wash the hands was 
calculated to be 3.4 L. The cost of water is 70.4 pence and sewage 50.8 pence 
per cubic metre (per 1000 litre). There were a total of 6927 operations 
performed in our hospital main theatre between 1/11/99 and 31/10/2000. 
Assuming an average of four theatre staff scrubbing for each case, the total 
quantity of water used for scrubbing will be 507 056.4 L annually where as 
only 94 207.2 L of water was actually necessary. 


Conclusions: This is the first study in the literature evaluating the quantity of 


water utilized verses the quantity of water necessary for surgical hand scrubs 
(A mean of 18.3 L vs. 3.4 L). This can have a major implication on cost and 
quantity of water used in developing countries and in the setting up of 
operating theatre in geographic areas where water can be more costly than 
oil! We strongly recommend use of light-sensor activated water taps or an 
on/off foot pedal during scrubbing. 


General 002 


Evidence against the reliability of the inpatient case-note record as an 
accurate descriptor of the process of care 


K.J. Fernando and А.К. Siriwardena 
Department of Surgical and Clinical Sciences, Royal Infirmary of 
Edinburgh, Edinburgh. UK 


Aims: Although current guidelines issued by the General Medical Council 
(GMC) state that all doctors should keep contemporaneous records of every 
consultation, the documentation of consultant surgical advice is often 
carried out by junior house officers. This study examines the accuracy of this 
traditional system of ‘indirect’ case-note record-keeping. 

Methods: A prospective study was carried out in the General Surgical service 
of a university teaching hospital. Thirty-five consultant ward rounds com- 
prising 432 surgeon-patient consultations constituted the study population. 
Information discussed during the surgeon-patient consultation was 
recorded in shorthand during the round. Data were recorded in the 
categories recommended by the GMC: clinical findings, decisions made. 
information given and treatment prescribed. Notes were examined within 
24 h of the round (at the end of the working day) to ascertain. what 
proportion of the consultants’ recommendations had been documented. 
Data are expressed as medians (range). 

Results: Overall clinical findings were recorded in 67 per cent (38-100) 
however. there were important deficiencies in documentation of surgically 
relevant facts (abdominal signs. vomiting. fever) Decisions regarding 
treatment were documented in 75 per cent (59-100). Again, there were 
important omissions. Information regarding diagnosis and treatment plan 
was recorded in only 14 (3 per cent). 

Conclusions: This study provides objective evidence that inpatient case-note 
documentation is not an accurate descriptor of the process of care. Our 
findings have implications with respect to compliance with the GMC 
recommendations for case-note keeping and also in relation to medicolegal 
activity. 
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General 003 


Preoperative warming before clean surgery prevents wound infections 
and can avoid the use of prophylactic antibiotics 


D.J. Leaper, A.G. Melling. E.M. Scott and B. Ali 


Professorial Unit of Surgery. North Tees General Hospital, 
Stockton-on-Tees, Cleveland 


Aims: Wound infection after clean surgery (the majority being hernias. 
varicose veins and breast) is underestimated; by using a trained and blinded 
observer with in depth surveillance, and appropriate definitions or wound 
scores, an infection rate of up to 15%г more may be found. Equally 
controversial is the value of prophylactic antibiotics in preventing 
postoperative wound infections. 

Methods: Four hundred and twenty-one patients undergoing clean surgery 
were randomly assigned to a standard (nonwarmed) group or to local (L) or 
systemic (S) warming using either a Warm-up device or Bair Hugger 
(Augustine Medical). All patients were followed up by a blinded observer 
with a diary system using four wound-scoring systems. 

Results: In the standard group there were 19/139 infections (13.7 per cent. 
5/138 in the L group (3.6 per cent) and 8/139 in the S group (5.8 per cent: 
P<0,001), There were no increases in wound complications but the 
unwarmed patients received more courses of postoperative antibiotics 
(15.9 per cent) than warmed patients (6.5 per cent; Р= 0.002). 
Conclusions: Warming patients prior to clean surgery reduces the wound 
infection rate and the indication for postoperative antibiotics and 
prophylactic antibiotics may not be required for clean wound surgery. 
Patients undergoing breast surgery have the highest wound infection rates, 
which may be avoided by preoperative warming to lessen delays waiting for 
chemotherapy or radiotherapy. 








General 004 


Systematic review of the quality of randomized controlled trials 
comparing surgical techniques in the general surgical subspecialties 
B. Lovett, W. Sawyer, J. Houghton and I. Taylor 

Department of Surgery, Royal Free апа University College Hospital 
Medical School. University College London, 67-73 Riding House Street, 
London 


Aims: To compare the quality of randomized controlled trials (RCTs) 
comparing two general surgical interventions in each of the surgical 
subspecialties. 

Methods: RCTs published between Jan 1980 and Dec 1999 comparing two 
surgical interventions were identified from Medline, Embase and the 
Cochrane Collaboration using the parameters randomized, controlled trial. 
and surgery. Reference lists of identified papers were scanned for other 
suitable studies. Study methodology was evaluated by two independent 
observers using а modification of a previously published assessment form. 
Each paper was assessed for 11 points: aim, control group, power of study. 
patient selection and randomization, demonstration of baseline equivalence. 
the definition and unbiased assessment of endpoints, clear description of the 
operative. procedure. adequate follow up and appropriate statistical 
methods. A paper scored 0 if the criterion was not mentioned, | if 
mentioned but inadequate, or 2 if adequately reported, scoring a maximum 
of 22 points. Trials scoring «16 were regarded as methodologically 
unsound, Trials scoring 2 20 were regarded as excellent. 












Results: 

Score >20 >16 and «20 «16 
Вг ULF 

Upper GI 7T (Q4) 

HPB 26 (46%) 






Colorectal 15 (30,574) 

Vascular у 8 (354) 

Hernia 9 (26) HE GIA 2 
Other 4 (1095) 12 GI 23 (59%) 
Total 46 (1T) 108 (40%) 118 (A374) 





Conclusions: The methodological quality of RCTs in Hepatobiliary, vascular 
and hernia surgery was better than the average of all the trials studied. 
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General 005 

The benefits of а hernia service in a district hospital 

DMG Bowley, DH Bennett, C Porter and А N. Kingsnorth 
Department of Surgery, Реп ford Hospital, Plymouth 

Абаз: To analyse the ппрасі of a dedicated hernia service on tbe provinon of 
hernia surgery in a large district hospital 

Methods: A hernia (HS), initially provided by one consultant, was sct up in 
Derriford Hospital m 1996 to provide a comprehensive service for all aspects 
of bernia care, including complex abdominal wall reconstructions Since its 
inception, 1015 patents with unilateral or bilateral inguinal hernias have 
undergone repair under the HS In addition, 35 complex ventral hernias have 
been repaired using mesh or the component separation technique of 
Ramirez 

Hospital records were analysed to compare HS patents with patents with 
inguinal hernias repaired under the general surgical service (GSS) over the 
same period A random sample of 50 patients in each group was sent a 
questionnaire to investigate postoperative pam and analgesc requirement, 
days of wound pain, tuning of return to normal activites and patient 
satisfaction 

Results: In the last year analysed, HS (now with an additional 4 surgeons 
from the directorate) used local anaesthetic (LA) in 90 5 per cent of ingumal 
hernia compared to 22 4 per cent ш the GSS The rate of repair as a day case 
was 81 per cent for HS and 28 per cent for GSS. Of the HS patients, the 
wound infection rate was 10/1015 (0 98 per cent), the haematoma/seroma 
rate was 5/1015 (0.49 per cent) and there have been eight recurrences (0 78 
per cent) with a median follow-up of 29 months HS patients required 
significantly lesa days of postoperative analgema and returned to normal 
activibes ngnificantly sooner. Overall satufaction was not significantly 
different between the two groups For ventral hernias, most of which were 
tertiary referrals, the morbidity rate was 15 per cent, with mortality and 
recurrence rate of zero 
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Concimions А dedicated HS has improved patient outcomes with a 
significant increase in local anaesthetic repeurs and day-case inguinal hernia 
repair with substantial cost savings Concentration of expertise for ventral 
bernias offers patents a better opportunity for mproved outcome 


General 006 
Post-vasectomy semen analysis bow many and how long? 
D.B. Ghosh, C Miller and 1А Fraser 

Leicester and Warwick Medical School, Coventry 


Aims Immotle sperms are frequently detected in postvasectomy semen 
samples mcreamng the number of samples analysed and/thus delaying 
patent benefits of vasectomy To investigate number of examinations and 
tme required to declare postvasectomy patients infertile and develop 
guidelines for postvasectomy semen analys 

Methode: A retrospective study of post vasectomy semen analyns ‘reports of 
496 patients at Walsgrave Hospital between 1995 and 97 

Resulte One thousand, seven hundred and seventy-one samples were 
analysed for 496 patients Patents positive for mmotile sperms 148/496 at 
4 months, 68/496 at 6 months 22/496 at 12 months, 1/496 at 34 months 84 
per cent of patients > 35 years waited 7 months and required at least four 
samples before becommng azoospermic 92 per cent of patients of patients 
«35 years became azoospermic in 5 months following vasectomy 
Concinsioms: Our study indicates ummotile sperms permst longer than 
generally expected A conventional approach that offers testing at 3 months 
increases the number of exammatioons. Our study suggests that penents 
<35 years shoukd not be called for semen examination until 4 months after 
vasectomy and patents > 35 years after 7 months. 
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Transplantation 001 

Is gadolinium-enhanced magnetic resonance angiography the new gold 
standard in screening of living renal transplant donors? 

G.J. Morris-Stiff. T. Mittal! A. Wood.' R.H. Lord, W.A. Jurewicz and 
C. Evans! 

Welsh Transplantation Research Group, University of Wales College of 
Medicine and ! Department of Clinical Radiology. University Hospital of 
Wales, Cardiff. UK 





Background: Gadolinium-enhanced magnetic resonance angiography 
(GaMRA) possesses significant advantages over the current ‘gold standard’ 
of vascular investigation, digital subtraction angiography (DSA), as it 
avoids ionizing radiation. jis non-nephrotoxic and non-invasive. This is 
particularly important when considering living donor kidney transplanta- 
tion as these donors are healthy individuals. 

Methods: The efficacy of MRA in comparison to DSA in identifying renal 
artery anatomy in potential living renal transplant donors was assessed in a 
prospective. blinded study. Images were independently analysed by separate 
consultants for demonstration of the number of main and accessory renal 
arteries, and the presence of early arterial branching. The results of both 
imaging modalities were also correlated with operative findings during organ 
transplantation whenever possible, 

Results: During the period April 1998 to August 2000, 25 consecutive donors 
were evaluated. The number and position of the main renal arteries 
identified hy both modalities was identical. All seven accessory arteries seen 
on DSA were visualized by MRA, which also identified an additional artery 
(sensitivity 100 per cent; specificity 98 per cent, PPV 88 per cent and NPV 
100 per cent). Six of seven early branches seen on DSA were also seen on 
MRA but one branch seen on DSA was not visualised by MRA (sensitivity 
86 per cent; specificity 100 per cent, PPV 100 per cent and NPV 98 per cent). 
The operative findings did not contradict the radiological images. 
Conclusions: GaMRA shows comparable efficacy to DSA in the identifica- 
tion of renal artery anatomy, and with a significantly better safety profile, 
GaMRA should now be regarded as the new investigation of choice for 
screening of potential living organ donors. Further evaluation is continuing 
to assess whether it indeed should be considered the ‘gold standard’ for 
investigation of all vascular disease. 








Transplantation 002 

Rapamycin increases the expression of genes responsible for 
extracellular matrix remodelling compared to neoral in rat allografts 
GJ. Murphy, G.R. Bicknell, R.N. Saunders, M.S. Metcalfe and 

M.L. Nicholson 

Division of Transplantation, University Department of Surgery, 
Leicester General Hospital, Leicester, UK 





Aims: Progressive allograft. vasculopthy and organ fibrosis remain an 
important cause of late organ-transplant failure despite improvements in 
carly graft survival with modern immunosuppressive regimens. The aim of 
this study was to measure the effects of novel immunosuppressive agents on 
the expression of genes that control extracellular matrix turnover and cell 
migration in both of these pro s. 

Methods: Thoracic aortas from F344 rats were transplanted heterotopically 
into the abdominal aorta of Lewis recipients. F344 to F344 *horacic to 
abdominal aortic isografts served as controls. Experimental groups received 
Neoral 5 mg kg ° day ^ !. rapamycin 0.5 mg Кр! day ^! or no treatment. 
Аң 4,8,12 and 16 weeks post transplantation six grafts in each group were 
harvested and analysed histologically. mRNA was extracted from frozen 
tissue and expressi ssociated genes was studied bv means of 
quantitative reverse transcriptase-polymerase chain reaction. 

Results: Between eight and 16 weeks weeks untreated allografts developed 
significantly greater intimal thickening compared to isografts (intimal/ 
medial ratio 0.246.085 v 0.06 +0.07. P 0.01) and progressive expansive 
vascular remodelling (vessel circumference 4223 + 143 um v 3709 + 163, 
Р « 0.05). Neoral significantly inhibited neointimal hyperplasia (0.08 + 0.09, 
P«0.05) as well as expansive vascular remodelling (3845 + 196 um, 
Р<0.05). — apamycin — significantly inhibited intimal hyperplasia 
(0.02 0.01) relative to untreated allografts (P«0.01) and Neoral 
(P<0.05) but had no effect on expansive vascular remodelling. Levels of 
gene expression at 8 weeks. post-transplant for species important in 
extracellular matrix remodelling are listed below. Values are expressed as 
a ratio of the house keeping gene GAPDH. 





















Allograft 


(No Treatment) Neoral 


Rapamycin 








| 











MMP 2 165-018 
ММР9 3.41 20.92 
TIMP | 1.42 0.43 
TIMP 2 3.334 LOS 
Collagen 3 0.46 
TGFB +0.78 
+ = P005 vs allograft, + = P001 ys allograft, *P<0.05 ys. Neoral. Mann- Whitney 





Mean values + standard deviation. 


Conclusions: These data sugges: that Rapamycin inhibits the development of 
allograft vasculopathy and that this is associated with a significant up- 
regulation in genes that regulate extracellular remodelling and smooth 
muscle cell migration. 


Transplantation 003 


Rapamycin and reduced dose cyclosporin produce effective 
immunosuppression for de novo renal transplant recipients 

R.N. Saunders, M.S. Metcalfe, G.J. Murphy, R. Kimber, S.A. White and 
M.L. Nicholson 

University Department of Surgery, Leicester General Hospital. Leicester. 
UK 

Introduction Cyclosporin (CyA) causes both acute and chronic nephrotoxi- 
city and thus attempts are underway to limit CyA exposure in renal 
transplantation. Rapamycin (Rapa) is a non-nephrotoxic drug with 
synergistic immuno-suppressive properties when combined with CvA. The 
aim of this study was to determine the safety and efficacy of a reduced dose 
CyA/Rapa regimen compared to conventional full dose CyA and FK506 
regimens in de novo renal transplant recipients. 

Methods: Forty-five consecutive cadaveric renal transplant recipients were 
studied. Fifteen patients initially received СУА 5 or 7 mg kg ' day ^! with 
Rapa 2 mg day 15 received СУА 15 mg kg ' day! and 15 received 
FK506 0.2 mgkg 'day '. АН patients were given prednisolone 
20 mg kg | . Full dose Суд was reduced by 2 mg kg ' week! aiming 
to achieve trough levels of 300 ng mL ^ ' at 1 month. Reduced dose CyA and 
FK506 were adjusted to maintain trough levels at 150-200 ng mL ' and 5. 
15 ng mL. ‘after 1 month, respectively. Data were analysed on an intention 
to treat basis. 

Results: Patient characteristics, HLA mismatch and ischaemic times were 
similar in each group. One patient taking full dose CyA and one taking Rapa 
died. Allograft survival was 14/15 (93 рег cent), 11/15 (73.3 per cent) and 14/ 
15 (93 per cent) in each group, respectively. Acute rejection occurred in 4/15 
(27 per cent) Кара, 4/15 (27 per cent) full dose CyA and 5/15 (33 per centi 
full dose FK506 patients. Delayed graft function was seen in 2 patients in 
both full dose regimens and 3 of those taking Rapa. After 3 months follow- 
up. mean serum creatinine (E SD) was 149 (64) vs. 179 (89) vs. 141 (61) 
umol L ! and mean ( £ SD) estimated GFR was 67.9 (26.7) vs. 62.3 (33.2) 
vs 64.3 (21.8) mL min ^! for each group. respectively. Rapa caused 
hypertriglyceridaemia that was persistent at 3 months (3.24 (1.49) vs. 1.83 
(0.60) vs. 1.91 (0.85) mmol mL ^ '. Р<0.01). There were no significant 
differences in serum cholesterol between groups but 7/15 Кара patients were 
started on HMG CoA reductase inhibitors over this period compared to 2/15 
and 1/15 in the full dose CyA and FK506 groups (P «0.05). Rapa did not 
cause clinically relevant haematological abnormalities. 

Conclusion The use of a combination of Rapa and reduced dose CyA in 
denovo renal transplant recipients is safe and effective, vielding results 
comparable to conventional immunosuppressive regimens. Although 
hyperlipidaemia was not dramatic a significant proportion of the Rapa 
patients were taking lipid-lowering medication. 








Transplantation 004 

Normothermic preservation of non-heart-beating donor livers 

C. J. Imber. S.D. St. Peter. L Lopez, D. Piggott. S. Saville, S. Fuggle 
and P.I. Friend 

Nuffield Department of Surgery. John Radcliffe Hospital. Oxford, UK 
Aims: We would like to introduce a novel method of liver preservation 
applied to the non-heart-beating donor using continuous normothermic. 
sanguinous perfusion in the porcine model. This method will allow for 
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greater recovery of function than the traditional method of cold storage 
provides 

Methods: Pigs weighing 30-50 kg underwent laparotomy and were given 
1 hour of crculatory arrest prior to flushing, harvesting, and preserving the 
liver for 24 h by either cold storage m UW solution or normothermic, 
sanguinous perfusion on an extracorporeal araut After the preservation 
period, both groups are then placed on the circuit with sangumous perfusion 
for 24 h to assess the Irvers for function and adequacy of preservation 
Results Livers preserved using normothermic preservation demonstrate 
earher recovery of functon, and supenor bike production, glucose 
utbsation, and pH control The normothermically preserved hvers also 
show less preservation injury by histology and measured markers of 
ischaemic-reperfusion injury 

Concinsionz: Normothermucally perfused organs as a method of preservation 
demonstrate superior recovery of function and preservation compered to the 
cold stored organs m the non-heart-beatmg donor Normothermx, 
extracorporeal perfusion may allow for assessment of viability, extended 
preservation, and the use of livers from non-heart-beating donors. 


Transplantation 005 
А new and improved solution for Hver preservation 


I Ahmed, MS Attia, N Ahmad, CL Corps, DJ Potts and 

JPA Lodge 

St James University Hospital Leeds, and School of Вютейса! Sciences, 
Unive sity of Leeds ; 


Ашы: Further developments ın preservation are required to improve organ 
quahty and extend functional hfetime We have compared PBSL, а newly 
developed phosphate-buffered sucrose based solution with UW, Celgor, 
НТК, and HL solutions in an isolated perfused rat liver model 

Methods: АП the experiments were carried out under a Home Office licence 
and according to normal guidelines of animal care Rats were anaesthetized, 
the bile duct cannulated, and hver flushed with cold PBSL, UW, Celnor, 
НТК or HL via the aorta and portal vein to escape from a cut infenor vena 
cava After flush the Iver was removed and stored in 60 mL of preservation 
solution at Jess than 4°C for 24 h The hver was re-perfused at 37°C at a rate 
of 15 mL mmn ^! and the following observations of the liver function were 
made 


Results: 

UW Comor HTK HL 
PBSL {am 18) (я= 12) (к= 6) (=) (я—6) 
Bile flow 78941332 62 373 57* 68621272 6905}+2%4 7122+14 
(uLmm-!g7!) 
О, Consumpton 067-003 071x004 054+005 0484041 041821096 
(umolmin g^!) 
LDH release 41112238 612310 24* 61842556" 66844819" 56642227" 
ал!) 
ALT reloese 42884403 61211166* 86 94--3 59% 6312-18 5% 56624475 
ал!) 
AST redease 39 24424 682217 85* 885349 15" 85 43-28 1* 444946 56 
(UL-)) 
Portal pressure 32:007 314005 325+11 314005 32408 
(kPa) 
Werght change (X) 
Aft. storage — —-2941041 —3 554047 18+074* 1374056" —1%+05%! 


After reperfusion —0 09 + 1 43 344139* 


Moan + SEM, * P«0 05 (one way apalysza of variance) 


4494042" 391-1 59° 2264092 
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Concizsions: PBSL provides better preservation than other solutions m the 
isolated perfused rat hver model This solution would be expected to provide 
better quality preservation ш clinical use « 


Transplantation 006 


Management of biliary complications following orthotopic Hver 
transplantation 

GC Описи, S Thethy, Н Pleas, J LR Е Forsythe, К К Madhavan, 
M Akyol and ОЈ Garden 


Scottish Liver Transplant Unit, The Royal Infirmary of Edinburgh 


Aims: Bilary complications following OLT pose a mgmificant problem and 
often require senal interventions before complete resolution Our aim was to 
assess the management of bihary complications and their success within a 
mingle liver transplant unit. 

Methods: Data regarding biliary complications їп liver Tx recipients was 
prospectively recorded on a computenised database. We analysed retro- 
spectively the incidence and the type of biliary complication, the manage- 
Ment sequence and its success rate Success was defined as no further need 
for biliary mterventon Statistical analyms was performed with the SPSS 
program vernon 9.0 uamg y? and Fisher's exact test where appropriate 
Results: Three hundred and one consecutive liver transplants have been 
performed since November 1992 298 were analysed (3 deaths on table) 47 
grafts developed biliary comphcations giving an overall incxdence of 15 8 per 
cent The correlation between the modality of biliary reconstruction and the 
type and incidence of biliary complications 1s Ilustrated in the table below 
There was a higher incidence of compbceations in the bepabco-jejunostomy 
group (24 per cent) compared with the duct-to-duct technique (12 per cant) 
(P=0 035, 52). 





Duct-to-doct — Hepatico- 


Doct-to-doct with T-tube yjunowomy Total 
Number performed 200 56 42 29% 
Number of bihary 2302 1425) 10 (24) 47 (159) 
compücabons (%) 
Ansstomotic leaks (X) 10 (5) 4 (7) 6 (14) 20 (6 7) 
Anastomotxc strictures (%) 14 (7) 9 (17) 2(5 25 (8 3) 
Other complicabons (%) 1 (1) 7 (12 5) 2 (5) 1003) 


All 20 anastomotic leaks occurred within 75 days of transplant. 15 (75 per 
cent) were mitially managed conservatively with a success rate of 73 per cent 
(11 cases) Endoscopic stent insertion and radiological techniques were 
successful in three out of seven cases (42 per cent), while surgery resolved all 
four cases (100 per cent) where it was employed Out of the 20 cases with 
initial leaks, seven (35 per cent) developed a subsequent stricture at а median 
interval of 164 days (range 49—709 days) There were 25 strictures, with a 
bi-modal distribution (14 cases <6 months, 11 cases >6 months) 22 cases 
(88 per cent) were initially managed using a nonsurgical technique, with & 
success rate of 31 8 per cent (seven cases), while 12 cases required further 
surgery before complete resolution of the comphcation Eight (73 per cent) 
of the anastomotic strictures occurnng after 180 days post-transplant 
required surgical management compared to 4 (28 per cent) that occurred 
before 180 days (P=0 02, 77) 

Conclusions: Bihary leaks and early strictures can be successfully managed 
by a combination of conservatrve, endoscopic and radiological means Late 


strictures appear to be best treated by primary surgical гере 


ASGBE Paediatric 1-4 


ASGBI: Paediatric 1-4 


Thursday 26 April 2001 14:00-15:20 





Paediatric 001 

General paediatric surgery — who and where? 

А, O'Donovan, H. Varadaraj. Н. Flood, P. Delaney. J. Drumm and 
Р.А. Grace 

Departments of General Surgery and Urology. Mid-western Regional 
Hospital, Dooradoyle, Limerick, Ireland 





Aims: General surgeons in Great Britain and Ireland are providing a general 
paediatric surgical service in regions without a specialist paediatric surgery 
unit. Our aim was to review the provision of this service in the mid-western 
health region in the Republic of Ireland and to predict the future of general 
paediatric surgery in the region. 

Methods: Over the period January 1995 to January 2000 the general 
paediatric surgical workload in the Mid-western Regional Hospital was 
audited. Using operative logbooks, patient charts and the HIPE system, the 
operation performed, the operator, the nature of the operation and the 
mortality and morbidity were recorded. Numbers of patients transferred to a 
specialist paediatric surgical unit and the reason for transfer were elicited. 
Figures were obtained for the yearly birth rate to predict future trends. 
Results: Two thousand, three hundred and fifty-three paediatric operations 
were performed. 813 other paediatric surgical patients were treated 


conservatively. Over the period there was an increase in the percentage of 


day cases (55 per cent to 70 per cent) and the percentage with a consultant as 
the main operator (40 per cent to 67 per cent). There was no mortality and 
less than 1 per cent morbidity. Only 57 patients were transferred to a 
specialist unit. During our study period the birth rate increased by over 700 
births per year (2301-4024). 

Conclusions: At present general paediatric surgery is adequately provided for 
the region by appropriately trained general surgeons, but with a decreasing 
number of general surgeons receiving the appropriate six months paediatric 
surgery we are facing a crisis in the provision of this service. Increased 
numbers of specialist paediatric surgeons or a change in general surgical 
training is required. 


Paediatric 002 
Splenectomy after paedíatric trauma: could more spleens be saved? 


P. Godbole and M.D. Stringer 
Department of Paediatric Surgery. Leeds Teaching Hospitals NHS Trust, 
Leeds, UK 


Aims: Guidelines for the emergency management of paediatric splenic 
trauma became widely available in 1993. A regional survey was undertaken 
to assess the application of Advanced Paediatric/Trauma Life Support 
guidelines to children who had undergone splenectomy after trauma. 
Methods: All children who had undergone splenectomy for a ruptured spleen 
at eight district hospitals and two teaching hospitals in our region between 
January 1994 and January 1999 were identified from histopathology 
departmental records. With appropriate permission their case notes were 
reviewed. 

Results: Eleven children (nine males) were identified. all from district 
hospitals, with a median age at presentation of 11.8 (6.7-16.8) years. All 
presented within 6 h of blunt abdominal trauma. Median systolic blood 
pressure, pulse rate, haemoglobin concentration and Injury Severity Score 
(SS) on admission were 115 (80-140) mmHg, 108 (84-150) per minute, 12.1 
(10.7-12.8) g dL" and 17 (17.29). respectively. Three children had 
additional injuries (fractured clavicle. tension pneumothorax, and a minor 
renal laceration). On admission, three children received an intravenous fluid 
bolus of 20 mL kg | and the remainder received only maintenance fluid 
requirements or less. Five children were investigated by ultrasound imaging. 
one by double contrast CT scan, and three by laparoscopy. Two children 
had no imaging studies prior to laparotomy. Laparotomy was performed by 
à consulant surgeon in seven and by a specialist registrar in four. Ten 
children underwent total splenectomy and one child had a partial 
splenectomy, Median hospital stay was 7 (5-10) days. The child with an 
ISS of 29 developed a persistent pancreatic fistula which subsequently 
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required a distal pancreatectomy. All children received Pneumovax and 
penicillin prophylaxis. 

Conclusions: None of these cases fulfilled the recommended criteria for 
laparotomy in children with blunt abdominal trauma. Splenectomy muy 
have been avoidable with more appropriate management. 





Paediatric 003 

Hospital re-admission in children with nonspecific abdominal pain 
Р.А. Barker, R.S. Jutley and С.С. Youngson 

University of Aberdeen, UK 


Aims: To evaluate the outcome of children with nonspecific abdominal pain 
(NSAP) who were subsequently re-admitted to hospital, with a further 
episode, within a period of 30 days. The contribution of active observation 
to the initial and subsequent admission was evaluated and the diagnostic 
process reviewed. 

Methods: The cohort comprised all children with a discharge diagnosis of 
NSAP admitted to Royal Aberdeen Children's Hospital between 1/1/1990 
and 31/12/1999, A measure was made of the investigations employed and an 
arbitrary score produced reflecting the intensity and degree of the diagnostic 
process. Clinical outcome was related to the investigation score and revision 
of diagnoses was identified. 

Results: One thousand, two hundred and thirty-eight children (675 males, 
563 females) were admitted with NSAP. 46 (22 males and 24 females; age 
range 4-14 years) were re-admitted with further abdominal pain within 
30 days. The total number of re-admission events was 53. In 19 children the 
subsequent diagnosis was revised. 10 of the 46 children underwent 
operation. In 31 cases investigations on re-admission were more detailed 
and invasive but produced no change in diagnosis in 18. 

Conclusions: Most children will undergo more invasive and detailed 
investigations on re-admission, however, the majority will continue to be 
managed conservatively. This study endorses the continued use of active 
observation in the management of abdominal pain in children, and 
recognises that even intense investigation often fails to contribute to a 
more specific diagnosis. 





Paediatric 004 
The use of GTN for the treatment of chronic anal fissures in children 


J. Simpson.’ J.N. Lund,! R.J. Thompson,” L. Kapila? and 

J.H. Scholefield' 

"Departments of Surgery and 7 Paediatric Surgery, University Hospital. 
Nottingham, UK 


Aims: 0.2 per cent topical glyceryl trinitrate (GTN) ointment heals up to 
two-thirds of chronic anal fissures in adults although many patients 
experience troublesome headaches. This double blind randomized pilot 
study assessed the efficacy and side-effects of 0.1 and 0.05 per cent GTN 
ointment in treatment of chronic anal fissures in children. 

Methods: Fifteen consecutive children with chronic anal fissures were 
randomised to receive either 0.05 or 0.1 per cent GTN ointment applied 
topically twice daily for eight weeks. Clinical review was undertaken at 
weeks 4 and 8 and questions relating to bowel function and the incidence of 
headache were asked. 

Results: The median age of the 15 (eight male) patients was 6 years (range 3 
13). There were five anterior and 10 posterior fissures. The median duration 
of symptoms was 9 (3-30) months. 13/15 (86.7 per cent) patients were taking 
laxatives at the time of referral. Fissure healing was complete at 8 weeks in 
all seven patients who received 0.05 per cent and in 3/8 (62.5 per cent) 
patients using the 0.1 per cent ointment (Fisher's exact test, not significant). 
One patient from each arm experienced headaches during the first week of 
{һе trial that resolved without treatment and did not affect compliance. 
There were no other side-effects. 

Conclusions: Topical glyceryl trinitrate ointment is effective in healing 
chronic anal fissures in children. Healing rates and side-effect profile are 
comparable when either 0.05 or 0.1 per cent ointment is used. 
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Trauma/Genera! 001 


Noo-orthopacdic injuries associated with spinal trauma; ав eight-year 
review from the National Spinal Injuries Unit of Ireland 


I. Norton, К Synott, M. Walsh and D McCormack 
Spinal Injuries Unit, Mater Muericordiae Hospital, Dublm, Ireland 


Aime: Spinal mnjyurxes are frequently the result of major trauma and are often 
Just a part of a patient's overall mjunes. These related myunes are often more 
life-threatening to the patent, provide a potential danger in transfer and 
place a heavy burden on the recerving hospitals’ resources Our aum was to 
examine the mesdence and treatment required for patients in our unit with 
related non-orthopeedic inyurtes. 

Methods: We reviewed the records of 1337 patients with 1490 spinal injuries 
treated between January 1993 and June 2000. 

Resalte: Four hundred and forty-five (33.3 per cent) patents had other 
inyunes, this represented 29 per cent of cervical, 42 per cent of dorsal, and 33 
рет cent of lumber fractures. The injuries associated with fractures in each 
spinal region are shown m the table (per cent of all fractures in that region in 
brackets). 





Cervical Dorsal Lumber , Procedures 
щугу (Total 735) — (Total 329) (Toul426) (Тоз) 
Нева 63 (8 6%) 27 (82? 19 (4 PA) 4 Neurosanpeal proc 
Chest. 49 (6 Єл) 55 (26%) 45 (10 6%) 65 chest drums, 2 ops 
Gi 10 (1 4%) 10 (3%) 6 (1 4%) 12 DPLa, 17 opa 
GU 0 5(1 9X) 5 (1 2%) sco above 
Si/Plestoca 83 (11 39) 31 (11 2%) 25(594) . 35 ор 
Max-Pux/Dental 21 (2. 9%) 10 (%) 10 02 3) | Lops 


Coactnsions: We have highlighted the frequent incidence of serious trauma 
associated with spinal mjury and have shown the type of injuries to seek at 
various spinal mjury levels We will also give a clear mdication of the 
workload that accompanies spmal myunes in a large tertiary unit. 


Trauma/General 002 

Emergency admissions for bead injury in the elderly 
D Lawes 

King George Hospital, Bailey Lane, Ilford, Essex, UK ° 


Aims: To evaluate the outcome in elderly patients admitted under the care of 
the General Surgeons following bead injury. 

Methods: A retrospective review of emergency admissions, followrng bead 
injury was performed. Patients included were > 75-year-old at presentation 
and admitted under the care of a general surgical consultant. The study 
penod ran from Ist July 1996—31st June 1998. The reason for admismon, 
length of hosptal stays and the method of discharge were recorded. 
Results: Fifty-five patients with a mean age of 83 8 years (range 75-97) were 
reviewed, The average length of stay was 6.65 days (range 1-47) Four 
patents had a Glasgow Coma Score (GCS) of «13, all had intracranial 
nunes but only one was considered fit for neurosurgical intervention. 51 
patients bad a GCS > 13, 25 (49 per cont) were admitted for social reasons, 
10 (19.6 per cent) for observation, nine (17 6 per cent) for confusion and 
seven (13 7 per cent) due to other mjunes. Patients occupied surgical beds for 
а total of 366 days. 160 days were spent awaiting transfer to another 
hospital, 157 days waiting for social services, 24 days warüng for а termmal 
outcome and 12 days for unspecified reasons 

Concimions: Elderly patients with head mjunes rarely require neurosurgical 
mtarvention Complex social requirements and extensive medical conditions 
often grve rise to prolonged hospital admismons Phyncians specialising m 
elderly care medicine might manage these patients more appropriately. 


Trauma/General 003 

Penetrating neck bsjuries fa a major urban trauma centre 

рма. Bowley, Р Barker, О Hersman, J. Goosen and К D Boffard 
Johannesburg Hospital Trauma Unit, Johannesburg, South Africa 

Aims: The management of penetrating injuries to the neck has evolved m 
recent years. A review of penetrating injures to the neck over a 5-year репой 
ata major urban trauma centre was undertaken to consider the expenence 
gained in the management of these complex mjunes. 

Methods: A retrospective review was made of all patients undergomg 
exploration for gunshot wounds or stabs to the neck between Jan 1994 and 
Dec 1998 


Be J Sarg, Vol $8, Suppi 1, May 2001 
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Resale: A total of 346 patents underwent exploration 312 patents were 
male (91 per cent) and the ago range was 12-69 years (mean 24 years), of 
whom 9 per cent died in hospital. There has been a major crease in 
penetrating neck injuries aince 1994 and gunshot wounds are now more 
common than stabbings 

Conciusioms: А policy of mandatory exploration of neck wounds has been 
found to be no longer sustainable m the face of mcreasmg caseload and 
scarce resources. А policy of selective conservatism ц practised in the 
Trauma Unit and guidelines to manage these potentially lethal insures are 
presented. 


Trauma/General 004 Р 
Gunshot wounds: training and service implications. 
A Сожеу, P. Mitchell, J Gregory, І. Mackennan and К.С Pearson 
Manchester Royal Infirmary, Oxford Rd, Manchester M13 9WL, UK 


Aime: Violence involving the use of firearms has increased in the UK over the 
past decade This study asscssca the implications of such injuries for service 
provision and training by reviewing the experience at one inner city hospital 
Methodi: Accident and Emergency (A & E) triage data were searched for 
patients presenting with gunshot wounds (GSW) over a 54-month period 
Case notes were reviewed and patterns of care established The resources 
required for clinical management were ascertained, and the financal 
consequences determined at contemporary full cost 

Results; There were 187 attendances with 247 wounds Mean age was 
21 years (range 8-63) 69 per cent attended out of normal working hours. 97 
patents were admitted to one hospital, 83 of whom required surgery. 10 
patents were transferred to other hospitals. Of the remaining 80, 4 died in A 
& E, the rest were exther airgun wounds or relatively simple higher calibre 
mjunes. А wide range of surgical specialities was involved (limb шушу 80, 
thoraco-abdominal and vascular 35, bead and neck eight, orbit four), and 
combinations of injunes transgressed speciality and subspecialty bound- 
anes The total cost of patient care was over £1/4 million, 98 per cent of 
which was in patient costs (mean in patzent cost £2700, range £140—£40 к) 
Conclusions: GSW present a heavy demand on the climcal and financial 
resources of the receiving hospital, and surgeons responmbike for unselected 
acute admismons in ‘General Surgery’ should be capable of dealing with 
theses indiscriminate mjunes Current traming and service trends towards 
Increasing subspecialration may mihtato against them achieving or 
retaining this capability. 


Trauma/General 005 

Primary repair of penetrating colonic wounds 

DMG Bowley C McNab, P. Barker, J] Goosen and K.D. Boffard 
Johannesburg Hospital Trauma. Unit, Johannesburg, South Afitca 

Айаз: The management of penetrating colon injuries has evolved over recent 
years with mcreasing confidence m the role of primary герат А prospective 
study was undectaken to analyse the outcome of unrversal prumary repair in 
unselected patients ш а major urban trauma centre 

Patients and methods: This was a prospective study of patients with colon 
myury due to penetrating trauma between March and October 2000. 
Demographic data, wounding agent, time from wounding to surgery, site of 
colonic wound, degree of faecal contamination, associated injury and 
presence or absence of hypotension were documented Outcome measures 
used were mortality, rates of anastomotic leakage, intra-abdommal and 
wound sepsis, fascial dehiscence and pulmonic complications Total hospital 
stay was recorded 

Resume: Patients who died from refractory hypovolasouc shock within the 
first 48 h were excluded Thirty-four patents fulfilled the criteria for analysis. 
There were 32 males and ages ranged between 17 and 17 years (median 
29 years). There were only two stab wounds, the rest being gunshots Median 
time from wounding to surgery was 2 h (range 45 mins to 48 h). Overall, 26 
patents (76 per cent) were managed by pronary anastomoss and seven (20 
per cent) by resection and primary anastomosis One patient had a damage 
control operation with anastomosis at relook surgery All patients who hved 
beyond 48 h survived. There were two anastomotic leaks (6 per cent), intra- 
abdominal sepsis without leakage in 3 per cent, abdominal dehiscence in 9 per 
cent, wound sepas occurred m gx patents (17 5 per cent) and severe 
pulmonary compücations in two patents (6 per cent) 

Conclusions: In view of our findings, we believe that primary repair following 


.penetratung trauma can be achieved with acceptable morbidity, irrespective 


of associated risk factors Faecal drverson is known not to protect from 
colon-reiated complications and as colostomy also mandates subsequent 
operation and reduces quality of hfe, its use should be abandoned 
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Breast 001 

Long-term results of randomized studies of axillary clearance versus 
nontargeted axillary sampling 

Р.А. Lambah, J.M. Dixon. R.J. Prescott. W. Jack. A.P.M. Forrest and 
U. Chetty 

Edinburgh Breast Unit, Western General Hospital. Edinburgh. UK 


Aims: To compare statistics for patient survival and axillary recurrence in 
857 women treated by either axillary node clearance or axillary node 
sampling on the Edinburgh Breast Unit between 1980 and 1995, 

Methods: Eight hundred and fifty-five women with operable T,-Ti. No М. 
Mo breast cancer were enrolled in two consecutive studies of mastectomy 
(Mx), n 401 or wide local excision (WLE) л 4 and were randomized to 
four-node sampling (NS) or clearance (NCI). All patients with involved 
nodes on NS had axillary radiotherapy (XRT). Systemic therapy was based 
on node status and identical in both randomized groups. Mean follow-up 
was 4429 days for Mx, 2538 days for WLE and 3434 days for the combined 
group. 

Results: In the Mx and WLE groups there was no significant difference in 
axillary recurrence within node positive (+) or node negative (-) groups 
whether patients had NS or NCI. A combined updated analysis to 1999 by 
treatment received showed significant differences (Table). 














Axillary recurrence Survival 








Combined 

















group n 5у löy 15у P-value Sy 10у 15у P-value 
NS 383 17 72 33 0.023 89.8 83.9 69.5 0.36 
NCI 260 20 2.6 2.0 88.8 774 66.9 

М + 14% 73 109. — 04036 58.1 49.2 0.57 

NCI + 164 34 6.5 6.5 

y. years. 


Conclusions: Axillary clearance produces significantly better control of the 
involved axilla than NS followed by XRT. Non-targeted four-node axillary 
sampling is accurate and safe. 


Breast 002 


Intra-operative frozen section reliably predicts sentinel node status in 
patients with primary breast cancer 

М.Е. MacLean. J. Going. М.М. Flett, C.R. Wilson and T.G. Cooke 
University Departments of Surgery and Pathology, Glasgow Royal 
Infirmary 


Aims: Studies have shown that routine histology of the sentinel node reliably 
predicts nodal status of the axilla, however, this does not allow for an 
intraoperative decision on whether axillary node clearance is required. We 
have performed intraoperative frozen section analysis on sentinel nodes to 
see if this can be used to predict reliably the necessity for axillary node 
clearance, 

Methods: Of 206 sentinel nodes harvested from 145 patients, 91 nodes from 
85 patients underwent frozen section analysis. A formal axillary node 
clearance was then completed. All harvested nodes including the sentinel 
node were then analysed by routine histology. 

Results: Of the 85 patients 23 had a positive frozen section. Subsequently 1/ 
23 patients was found to be negative by paraffin histology. 62 of the 85 
patients had a negative frozen section however, five of these patients had 
positive paraffin histology. These results therefore represent a specificity of 
98.3 per cent (PPV 96.4 per cent) and sensitivity of 82.1 per cent (NPV 92.1 
per cent). 

Conclusions: Intra-operative frozen section reliably predicts the status of 
positive sentinel nodes and based on these data, 6 per cent of patients would 
have required a second stage axillary node clearance and 1 per cent of 
patients would have had an unnecessary procedure due to a false-positive 
result. We conclude that intraoperative frozen section of the sentinel node 
can be used clinically to decide whether axillary node clearance is indicated 
and in our series, 67 per cent of patients would have avoided this. 
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Breast 063 


Positive cavity biopsy does not predict early local recurrence in patients 
with breast cancer treated with breast conserving surgery and 
post-operative radiotherapy 


P. Sinha, S. Thrush, S. Bendall and T. Bates 

The Breast Unit, The William Harvey Hospital, Ashford, Kent TN24 OLZ, 
UK 

Aims: To determine whether a positive cavity or margin biopsy predicts early 
local recurrence in patients with invasive breast cancer treated by breast 
conserving surgery. To further determine whether post-operative radio- 
therapy (RT) is adequate treatment in patients with positive margins without 
further surgery. 

Methods: Patients with invasive breast cancer treated by breast conserving 
Surgery who had biopsies of the residual cavity between January 1986 and 
October 1999 were reviewed. The outcome in terms of local recurrence is 
compared in those patients with a positive cavity biopsy and/or an involved 
resection margin (positive margin) versus those with a clear margin. Those 
patients with a positive margin who received RT without further surgery are 
compared with those with clear margins who received RT. Local recurrence 
rates were compared by Kapian-Meier analysis and the log-rank test. 
Results: Of 469 patients treated by conservative surgery 127 (27 per cent) had 
positive margins with either invasive or in situ disease in the ratio 50: 50, 
There were 342 patients with clear resection margins but the local recurrence 
rate was 5.5 per cent in both groups at a mean follow-up of 68 months. Of 
the 127 patients with positive margins, 53 were treated by mastectomy and 
13 by re-excision to clear margins + RT. However, in the early part of the 
study 46 patients with positive margins were treated by RT alone. 15 elderly 
patients were treated by tamoxifen alone. Of the 342 patients with clear 
cavity biopsies and margins. 198 were treated by RT. There were 3/46 (6.5 
per cent) local recurrences in patients with positive margins versus 6/198 (3 
per cent) in those with clear margins but due to the longer follow-up of the 
positive margin group (mean 72 months versus 66 months) the difference in 
recurrence free survival between the two groups was not significant (log rank 
Р= 0.29). 

Conclusions: Contrary to expectation. positive biopsies of the residual cavity 
and/or the resection margin after conservative surgery for invasive breast 
cancer, failed to predict subsequent local recurrence. Furthermore, those 
patients with positive margins and presumed residual disease who were 
treated by RT without further surgery did not have significantly increased 
local recurrence. 








Breast 004 

Extent of ductal carcinoma in situ within and surrounding invasive 
primary breast carcinoma: association with other prognostic factors, 
survival and recurrence 


R.S. Rampaul, N. Crombie, S.E. Pinder. J. Bell. D. M. Macmillan. 
J.F.R. Robertson, R.W. Blamey and 1.O. Ellis 


Nottingham City Hospital, Nottingham, UK 
£ $ P E 


Aims: To evaluate the pathological and morphological features of DCIS 
within and surrounding invasive ductal carcinoma, and investigate its 
relationsbip to clinical outcome and established prognostic variables. 
Methods: One hundred and seven patients (107) with primary operable 
invasive breast carcinoma and associated DCIS treated by simple or 
subcutaneous mastectomy or wide local excision with radiotherapy were 
assessed. Cases of pure DCIS and those with insufficient tumour available 
for examination were excluded. The most representative haematoxylin and 
eosin-stained sections of the remaining 91 cases which included the invasive 
tumour and surrounding normal tissue were selected and examined at 100 « 
magnification using a 45-pcint 2 mm grid graticule. The entire section was 
assessed and the cell under each point of the graticule was classed as either 
(a) normal; (b) DCIS surrounded by normal tissue; (c) invasive tumour: or 
(d) DCIS surrounded by invasive malignancy. The volume ratio of DCIS in 
the normal [(by(a + b)] and invasive tissue [(dY(c +d) was then calculated. 
Results: The DCIS volume within invasive tumour was not associated with 
outcome, however, the DCIS volume within adjacent normal tissue was 
associated with disease-free interval (P = 0.048), local recurrence (P = 0.020), 
regional recurrence (P=0.0543), the occurrence of distant metastases 
(Pz0.019), death from breast cancer (P=0.036) and overall survival 
(Р = 0.036). Volume ratios of DCIS in normal and invasive tissue were not 
related to known prognostic factors including lymph node stage, grade. 
tumour size, vascular invasion or patient age. 





Conckmions: In patents with an invasive cancer the volume of DCIS в 
normal surrounding tissue ш a significant prognostic factor. We presume the 
prognostic significance ш due to an association with an as yet unidentified 
component of the invasive cancer 


Breast 005 


Comparison of margin status with van Nuys index to predict recurrence 
of ductal carcinoma dy эйи after breast comserving surgery 


GP Boland, К.С. Chan, W Е. Knox and N J. Bundred ' 
Department of Sia ету & Pathology, Unrvernty Hospital of South 
Manchester, UK 

Aims: Selection of patients for radiotherapy after breast conserving surgery 
(BCS) for unifocal ductal caranoma m siu (DCIS) ц determined by 
recurrence гак The van Nuys prognostic index (VNPI combining tumour 
grade, sze and resection margin width) has been darmed in the USA to 
predict recurrence, therefore we aimed to vabdate this and compere VNPI 
with a simpler measure of margin clearance to predict recurrence after BCS 
for DCIS 

Methods: Clinico-pathological date for 228 patients treated with BCS for 
DCIS were compared for mak factor of recurrence Median age of patients 
was 56 ycars and the median follow up was 48 months Patents were placed 
in three groups based on VNPI score. Data were analysed for proximity of 
margms (close «1 mm or not) and by Van Nuys subgroups. 

Results: There were 36 rpailatera] recurrences (27 DCIS and mne invasive 
cancers). 





Reourrance 
Varmble л No Per cont Prale 
УМРІ Groaps 
3&4 33 0 0 
5 42 3 71 0001 
67&8 152 33 217 
Proximity of margen 
Clos («1 mm) 7 27 369 «0 001 
Not close (2 1 mm) 154 9 38 
Grade Van Nuys 
Гос П No pecroms (1) 53 3 56 
I or П Necroms(2) 31 5 161 0048 
Ш (3) 144 23 194 


Cooctusions: Logistical regression shows that close resection margins 
(«1 mm) alone is a better predictor than the VNPI for DCIS recurrence. 
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Breast 006 , 


Surgery for early breast cancer improves survival In the elderly: result 
of a randomized trial of tamoxifen alome versus surgery plus tamoxifen 


Т. Bates,! M. Fennessy,? J Latter, К MacRae,’ D.L. Riley,” 

J. Houghton? and M Baum? 

CRC Breast Cancer Trials Groupm, ! Willian Harvey Hospital, Ashford, 
22CRC and UCL Cancer Tnals Cente, and *Charmg Cross Hospital, 
London, UK 


Alms: Breast cancer bas been conmdered a more mdolent disease in the 
elderly compared to younger women. The aim of this trial was to test the 
hypothesis that tamoxifen alone would provide adequate control of breast 
cancer over the normal expectation of life of an elderly woman, thereby 
sparing them surgery 

Methods: Patents with operable invasive breast cancer aged over 70 were 
randomized to either tamoxifen alone, 40 mg daily, or surgery plus the same 
dose of tamoxifen As the tumour was still m situ in half tbe patients, the first 
change of management (COM) was taken to signal primary treatment failure 
ш place of recurrence-free interval. Overall and breast cancer mortality was 
compared in the two groups 

Resuitr Between 1984 and 1992, 455 patents with operable disease were 
randomized mto the trial. This analyss 1s based on a median follow-up of 
123 years. The COM-free interval was mgnifkcantly shorter in Ње 
tamoxifen-alone group (hazard ratio (HR)=2 80 (95 per cent confidence 
mterval (CT) = 2.09-3.74)) as was the progression-free interval (HR =4.42(95 
per centCI «3 33-5 87)) For surgery-plustamoxifen patents the most 
frequent mtervention was hormonal therapy (51 per cent) whereas for 
tamoxifen-alone patients ıt was surgery (64 per cent) The greater hazard 
ratio for progression-free mterval compered to COM-free interval is due to a 


, delay ш changing management once patents in the tamoxifen-alone group 


had evidence of progression Overall mortality and mortahty from breast 
cancer were significantly increased in the tamoxifon-elone group compared 
to the surgery-plus-tamoxifen group, HR = 1.3 (95 per cent CI = 1.05-1 61) 
and HR = 1.75 (95 per cent Cl = 1.18-2 59), respectively. Stratification of 
overall mortality by age and tumour size suggested that patients aged 70-72 
or with T3 tumours had an increased mortality when trested with tamoxifen 
alone compared to surgery-plustamoxifen, HR 200 (95 рес cent 
CI —1 18-3 39) and HR «2.51 (95 per cent CI = 1.21-5.20), respectively. 

Conclusions: This trial has shown that tbe omission of primary surgery in 
elderly patents with operable breast cancer who were fit for the procedure 
has resulted in earher therapeutic intervention and an increased mortahty. 
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Colorectal 001 

Meeting the two-week target for colorectal cancer in Somerset: 

a prospective study 

R.J. Davies,! R. Welbourn? C. Collins? R. Kennedy! and C. Royle! 
Department of General Surgery, | Yeovil District Hospital and Taunton and 
"Somerset Hospital, Somerset 


Aims: This prospective study assesses the introduction of a fast-track referral 
system for patients with suspected colorectal cancer referred to two District 
General Hospitals in Somerset. 

Methods: Following a series of educational presentations to local general 
practitioners, the referral system was initiated in Yeovil District Hospital 
and Taunton and Somerset Hospital on 1 November 1999, Six screening 
criteria were used to select high-risk patients and data on these patients were 
recorded prospectively over an initial 6-month period (1 November 1999 to 
30 April 2000). Patients with proven colorectal cancer diagnosed between 1 
November 1998 and 30 April 1999 have been identified for comparison. 
Results: Four hundred and thirty-three fast-track referrals were received, 
with 303 patients (70 per cent) seen within 2 weeks. In total, there were 158 
new cases of colorectal cancer (111 elective, 47 emergency). 59 of these 
patients were diagnosed from fast-track referrals (53 per cent of total elective 
cases). Median time to diagnosis in the fast-track group was significantly less 
than for the non-fast-track elective cases (11. versus 32.5 days. P < 0.001). 
Median time to diagnosis was significantly less for all elective cases 
compared with those presenting | year earlier (17 versus 38.5 days, 
P « 0.001). 75 per cent of fast-track patients were diagnosed within 2 weeks, 
compared with 17 per cent of non-fast-track elective patients (P < 0.001). 
The proportion of emergency admissions was reduced from 40 per cent to 30 
per cent (P =0.07) following the introduction of this service. 

Conclusions: A fast-track system for suspected colorectal cancer has led to a 
significant reduction in the time to diagnosis, with the majority of cases 
diagnosed within 2 weeks. 






Colorectal 002 


Supervised rectal resection for cancer by specialist surgical 
registrars is safe 


M. Tytherleigh, J. Wheeler, M. Birks and R. Farouk 
Royal Berkshire Hospital, Reading, UK 


Aims: To assess morbidity, mortality and cancer related outcomes after 
supervised rectal resection for cancer by surgical specialist registrars (SPR). 
This was compared with consultant results (CONS). 

Patients and methods: The case notes of 197 consecutive patients (113 male: 
median age 64 years 24-90) who underwent elective resection of their rectal 
cancer (154 anterior resections; 43 abdomino-perineal resections) were 
reviewed. The modified Dukes stages were A in 28 patients (14 per cent), B in 
47 (24 per cent), C in 92 (47 per cent), and D in 30 (15 per cent). 

Results: Sixty-one patients (33 males) of median age 62 years (range, 38-82) 
underwent supervised resection (52 anterior resections: eight abdomino- 
perineal resections) bv a SPR. Of these patients, seven (11 per cent) were 
modified Dukes stage A, 13 (22 per cent) stage B. 32 (53 per cent) stage C and 
eight (14 per cent) stage D. 

Postoperative morbidity (SPR 32 per cent versus CONS 41 per cent; overall 
38 per cent: y^ P=not significant) and mortality (SPR 2 per cent versus 
CONS 5 per cent: overall 4 per cent: y? P= not significant) were comparable 
with consultant outcomes. Local recurrence rates (SPR 9 per cent versus 
CONS 11 per cent: overall 11 per cent; x^ P —not significant) and cancer 
specific survival (SPR 77 per cent versus CONS 82 per cent; overall 80 per 
cent) were also comparable after а median follow-up of 36 months (range, 
12-68). 

Conclusions: Operative and cancer-related outcomes are not compromised 
by supervised SPR resections of rectal cancer. 


Colorectal 003 

Epidural analgesia increases post-operative infections following anterior 
resection 

K.L.R. Grace.’ P. Durdey,! T. Gould? and M.G. Thomas! 

‘Departments of Surgery and ^ Anaesthesia, Bristol Royal Infirmary, 

Bristol BS2 SHW 

Aims: To investigate whether the anaesthetic technique and post-operative 
provision of analgesia influence morbidity. Secondly. as POSSUM 
(Physiological and Operative Severity Score for the enUmeration of 


Mortality and morbidity) and Portsmouth correction (P-Possum) equally 
weight mild and severe complications, we define and analvse severe and mild 
complications, which may allow more accurate cross-group analysis. 
Methods: A retrospective analysis of 148 patients’ consecutive left-sided 
resections over a 25-month period was undertaken. Analysis of observed 
complication rate was compared to POSSUM expected morbidity and 
expected mortality; Portsmouth corrected mortality and correlation between 
type of anaesthesia/analgesia was also assessed. 

Results: Expected (O:E) mortality was 0.359 (P-Possum 1.062). ОЕ 
morbidity 1.74. Of these 148 patients, only 15 received PCA. 46.3 per cent 
of observed morbidity was infective, 82.8 per cent was mild (pyrexia of 
unknown origin, urinary, chest or line). and 17.2 per cent severe (deep 
infection or septicaemia). Expected mortality and morbidity of patients 
receiving PCA and epidural were similar (P —0.343 and P — 0.348). A greater 
infection rate is seen with epidural (45.1 per cent of which 18.4 per cent were 
severe) than in patients receiving PCA (20 per cent: 7: P=0.02), of which 
none were severe. 12.5 per cent patients receiving epidurals experienced 
hypotension (systolic «90 mmHg for»2h: n«17), and of these al 
experienced complications and 58.9 per cent had septic episodes 
(P 0.0001). 

Conclusions: Patients undergoing left-sided colonic resection and receiving 
epidural analgesia were more than twice as likely to experience an infective 
adverse event as those receiving PCA. This may in part be due to 
hypotensive episodes associated with epidural. 


Colorectal 004 
Prospective evaluation of a fast-track care pathway to reduce hospital 
stay after complex colorectal surgery 


C.P. Delaney, A.J. Senagore, F.H. Remzi, A. Halverson, and 

V.W. Fazio (sponsor) P.R. O'Connell 

Department of Colorectal Surgery, Cleveland Clinic Foundation, Cleveland, 
OH, USA 


Aims: Although attempts to reduce postoperative hospital stay are aimed at 
maximising efficiency of health care provision, multimodal care plans are 
generally reserved for noncomplicated colonic (and not rectal) resections. 
This study evaluates a “fast-track” system for major colorectal surgery, and 
compares the results to traditional care plans used by other colorectal 
services in this institution. 

Methods: Sixty consecutive patients (mean age 44.5 years, range 13-70) had 
major procedures over a 6-week period without NG tubes or epidural 
anaesthesia. Early diet and ambulation were encouraged. Discharge was 
after meeting defined criteria. Operations involved resection of rectum or 
ileal pouch-anal anastomosis (IPAA, л = 35), IPAA or colo-anal anasto- 
mosis (л —21). colectomy (519). Koch pouch surgery (n6), stricture- 
plasties (n = 5), other (л = 5). There were 22 defunctioning ileostomies. 
Results: Fifty-eight patients (96.7 per cent) were suitable for ‘fast-track’ care 
and stayed 4.3+1.6 days postoperatively. Patients in DRG 148 (major 
bowel surgery with comorbidity, л = 40) stayed 4.6+ 1.7 days, while patients 
in DRG 149 (without comorbidity, n= 18) stayed 3.5 £ 0.8 days (Р == 0.01). 
Three patients (5.2 per cent) required an NG tube for vomiting. None of four 
readmissions (6.9 per cent) within 30 days was attributable to “fast-track” 
failure. Fast-track patients had a shorter stay than patients following 
traditional care pathways on other colorectal services during the study 
period and the subsequent two months (4.7 versus 7.7 days, P «0.0001 1. 
Conclusions: The ‘fast-track’ protocol allows patients with high levels of 
comorbidity undergoing complex colorectal and reoperative pelvic surgery 
to benefit from a rapid recovery and early discharge from hospital. The 
approach is safe. successful. and has low readmission rates. 





Colorectal 005 

How accurate is POSSUM and p-POSSUM in predicting mortality in 
emergency surgery and in old age? 

Р.Р. Tekkis, 7 Н.М. Kocher.’ М. Kessaris.* Т.А. Harrison! N. Slater. 
A.J.M. Leather? and A.C.J. Windsor? 

Greenwich District Hospital, ^ University Hospital Lewisham, 

? Kings College Hospital.amd “St Mark's Hospital on behalf of the RISC 
Group of Hospitals 

Aims The POSSUM and p-POSSUM equations were derived from a 
heterogenous general surgical population and have been successfully used as 
audit tools to provide risk-adjusted operative mortality rates. Their 


appicabibty to high mak, emergency colorectal surgery has not been 
validated , 

Methods: POSSUM variables were recorded for 709 patients in sx hoeprtals 
undergoing major elective (n=531) or emergency (n=178) colorectal 
surgery Sub-group analyns was performed to investigate the predictive 
capability of POSSUM and p-POSSUM 1n emergency ver sus elective surgery 
and according to age groups 








Results: 
No of Observed P-POSSUM POSSUM 
cases mortahty (X) mortality (%) mortahty (4) 
Electrve surgery 531 22 33 40 
Emergency surgery 178 26 208 163 
Age-group 
<30 yous 179 06 26 31 
51-60 116 25 35 48 
61-70 164 61 77 8 
71-90 176 125 128 122 
f усап 74 мз 149 132 
Total 709 76 78 79 





Coochesiors: POSSUM and p-POSSUM were found to accurately predict 
mortahty in colorectal surgery as a whole, but were not suitable for 
subgroup analys, both scoring systems had the tendency to overpredict 
mortahty in the young and clective-patient group and underpredict deaths in 
the elderly and emergency cases Suitable correction factors will need to be 
adopted to fachtate applcaton of these systems to vanous patent 
subgroups 


Colorectal 006 

The impact on survival of intensive follow-up after curative resection 
for colorectal cancer: а meta-analysis df randomized trials 

AG Renehan,' M P. Saunderz? М Egger and S T O'Dwyer! 
Departments of ! and ?Clmical Oncology, Chi une Hospual NHS 


Trust, Manchester, “Department of Social Medicine, Опе sty of Bristol, 
Bristol, UK 


Айша: The value of intensive follow-up in patents after curative resection for 
colorectal cancer remains unproven, and consequently, current clmical 


ASGBI Su of the Best Colorectal 


guidelines range from suggesting no follow-up (Scotland) to inconclusive 
(England and Wales) We undertook a systematic review and meta-analysus 
of all randomized controlled tnals (RCTs) examining the effectiveness of 
different follow-up strategies. 

Methods: Enghsh and non-English RCTs were identified using electronic 
searches of MEDLINE, EMBASE, Cochrane Tnal Registnes, and 
CancerLit, supplemented by handsearching conference proceedings, selected 
articles and reviews. The primary outcome determined was cancer-related 
deaths from time of initial treatment. Secondary outcomes were detection of 
recurrences, resectability rates among recurrences, and disease-free rates 
following re-operation Summary odds ratios (OR) were calculated using the 
fixed effect method 

Results: Five randomized controlled trials containing data оп 1342 patients 
were included Overall, for patients under intensive follow-up, there was a 
ngnificant reduction in colorectal cancer-related deaths (OR —0.75, 95 per 
cent CI. 0.59, 0.95) This equated to sx lives saved for every 100 patents 
intensively followed (16 an absolute reduction of 6 per cent) The rates for 
first-relapse were smular for different strategies, but recurrent disease was 
detected significantly earlier m participants under intensive follow-up (mean 
difference = 8.5 months, 95 per cent CI 7.6, 9 47). Thus translated into 
resectability rates favouring intensrve follow-up (pooled OR —3 45, 95 per 
cent CI 1.95, 6 09), and in turn, mproved crude salvage rates (pooled 
OR = 4.63, 95 per cent СІ 1.45, 14 74) 

Conclusions: The available cumulative data from RCTs support the view 
that intensive follow-up after curative resection for colorectal cancer 
improves cancer-related survival Current guidelmes should be re-addressed 
m light of the present findings 
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Vascular 001 

Haemostatic markers before operation in patients with ruptured and 
acutely symptomatic nonruptured abdominal aortic aneurysm 

D.J. Adam, P.C. Haggart, C. A. Ludlam and A.W. Bradbury 

Vascular Surgery Unit and Department of Haematology. Royal Infirmary 
of Edinburgh, and University Department of Vascular Surgery, Heartlands 
Hospital, Birmingham, UK 


Aims: In patients with acutely symptomatic but nonruptured abdominal 
aortic aneurysm (AAA), emergent repair is associated with an increased 
mortality rate compared with semielective repair. This study determines 
whether circulating markers of coagulation and fibrinolysis may distinguish 
ruptured and acutely symptomatic non-ruptured AAA. 

Methods: Forty-four patients undergoing emergency AAA repair for acute 
symptoms and in whom ruptured AAA could not be confidently excluded on 
clinical grounds were studied prospectively. Tissue plasminogen activator (t- 
PA) activity, plasminogen activator inhibitor (PAT) activity, and prothrom- 
bin fragment (PF) | +2 were measured prior to induction of anaesthesia. 
Results: Ruptured AAA was confirmed at operation in 37 patients, and 
seven patients had acutely symptomatic non-ruptured AAA. Ruptured 
AAA was associated with significantly increased PAI activity (P —0.002) and 
PF | £2(P «0.0001). and significantly reduced t-PA activity (P =0.02). The 
differences in PAT activity (P= 0.002), PF 14 2 (P = 0.008) and t-PA activity 
(P 0.008) persisted when acutely symptomatic patients were compared 
with rupture patients who were normotensive. 

Conclusions: These novel data demonstrate that acutely symptomatic AAA 
is associated with increased systemic fibrinolysis and reduced thrombin 








15 


generation compared with rupture. The preoperative measurement of 


haemostatic markers may represent а useful adjunct to decision-making 
when attempting to distinguish patients with acutely symptomatic AAA 
from those with rupture. 


Vascular 002 
Pro- and anti-inflammatory cytokine release in open versus 
endovascular repair of abdominal aortic aneurysms 


T. Rowlands, А.О, Mavor, M.J. Gough and S. Homer-Vanniasinkam 
Vascular Surgical Unit, The General Infirmary at Leeds, UK 


Aims: Pro-and anti-inflammatory cytokine release (Thl1/Th2 response) 
occurs with abdominal aortic aneurysm (AAA) repair though the relative 
contribution of each is currently poorly understood. Ischaemia-reperfusion 
injury (IRI) is thought to play a greater role following open (OR) than 
endovascular (ER) repair, with greater perioperative morbidity. 

Methods: In 32 patients undergoing OR (п = 16) and ER (2 = 16) of AAA, 
systemic blood taken at induction (baseline), 0 h (last clamp off), 4 h, 24 h, 
72 h and 144 h, and femoral venous blood (indwelling catheter: lower torso 
direct venous effluent) at 0 h, 4 h, and 24 h, was analysed for interleukin 
(IL) —6. —8 and — 10 (ethics approval). 

Results: OR systemic (SV) and femoral (FV) venous IL-6 levels rose from 
baseline to peak at 24h (SV 589 pg mL ! P=0.001 versus FV 
848 pg mL ' P=0.05; Mann-Whitney) before declining at 144 h. ER 
patients showed a similar but reduced pattern (SV 260 pg mL! P= 0.003 
versus EV 319 pg mL ^! P 0.06 at 24 h). SV IL-6 was significantly elevated 
іл OR above ER at all equivalent timepoints. with significantly greater ЕУ 
IL-6 in the OR group at 24 h P- 0.007. IL-8 peaked earlier (4 h) from 
baseline in both groups before declining by 144 h: raised FV versus SV levels 
of IL-8 were seen in both groups with no significant difference between them. 
IL-10 levels peaked in both groups at 24 h before declining at 144 h with no 
significant differences between the groups. 

Conclusions: Proinflammatory SV and particularly FV cytokine release (IL- 
6) in OR is consistent with significant lower torso IRI. A lesser response was 
seen in ER (IL-6 and-8) though both groups showed a similar anti- 
inflammatory response (IL-10); this ThI/Th2 inbalance may account for the 
increased morbidity with OR. 


Vascular 003 


Endovascular abdominal aortic aneursym repair: the role of 
pre-operative embolization 

D. Parry. D. Kessel? L. Denton! 1. Robertson,! J. Patel! S. McPherson! 
and D. A. Scott 

! Department of Vascular Radiology, and ? Vascular Surgery, 
St James s University Hospital, Beckett St, Leeds LS9 7ТЕ, UK 


Aims: To evaluate the affect of aortic side branch embolization on the 
incidence of endoleak following endovascular aortic aneurysm repair 
(EVAR). 

Methods: A prospective evaluation of patients undergoing EVAR since 
1997. All patients underwent preprocedural spiral CT scanning and 
calibreted angiography. Patent aortic sidebranches (inferior mesenteric 
artery and lumbar arteries) were identified. The inferior mesenteric artery 
was embolized in every case. Our current practice is to embolize patent 
lumbar arteries but initially this was not routine. Following EVAR patients 
were followed with ultrasound and dual phase spiral CT, the presence of 
endoleaks was recorded. 

Results: Forty patients have undergone EVAR. The IMA was patent in 16 
(45 per cent) patients. Lumbar arteries were patent in 21(53 per cent). IMA 
embolization was attempted in 13 patients and was successful in 11 (85 per 
cent). the IMA thrombosed during catheterization in the other 2 patients. 
Lumbar embolization was attempted in 13 patients and was successful in 
eight. There were no Type П endoleaks in any of the embolized patients. 
Eight out of 13 (62 per cent) patients with patent lumbar arteries developed 
endoleaks. 

Conclusions: Type H endoleaks following EVAR occur in almost half of the 
patients with patent lumbar arteries. IMA and lumbar endoleaks are 
preventable by preoperative embolization. 










Vascular 004 
Prolonged renal ischaemia increases mortality in supra-renal abdominal 
aortic aneurysm patients 


C.D. Bicknell, A.R. Cowan, M.I. Kerle, N.J.W. Cheshire. А.О. Mansfield 
and J.H.N. Wolfe 


Regional Vascular Unit. St Mary's Hospital. London, UK 


Aims: Elective juxta-renal abdominal aneurysm repair in our Unit has à 
significantly lower mortality than supra-renal abdominal aneurysm repair. 
Identification of factors affecting outcome may lead to reduction in 
mortality for supra-renal repair. 

Methods: Data were collected prospectively between 1993 and 2000 for 127 
and 6] patients undergoing elective supra-renal and juxta-renal aneurysm 
repair (SRAAA & JRAAA), respectively. Pre-operative risk factors: age, 
creatinine, gender, smoking, hypertension, diabetes, hypercholesterolaemia 
and ischaemic heart disease status were compared. Intra-operative factors: 
anaesihetic time, incision time, visceral ischaemia time, renal ischaemia time. 
lower limb ischaemia time, and intraoperative blood loss were related to 
outcome for the SRAAA group (there was only one death in the JIRAAA 
group). 

Results: In-hospital mortality was significantly higher following SRAAA 
than JRAAA repair (17.3 per cent versus 1.6 per cent). А raised serum 
creatinine was the only preoperative factor affecting mortality for SRAAA 
repair. (Р = 0.022). Renal ischaemic time and anaesthetic time were 
significant factors in relation to mortality in SRAAA repair (P < 0.05). 
Conclusion: Impaired. preoperative renal function and a prolonged renal 
ischaemic time were both related to higher mortality following supra-renal 
aneurysm repair. 


Vascular 005 

Perioperative risk factors and complications after elective abdominal 
aortic aneurysm repair 

S. Dimitri. б. Mitchel, Р.К. Edwards and L. de Cossart 

Countess of Chester Hospital, UK 

Aims: To assess the feasibility of predictive risk of death for elective repair of 
infrarenal abdominal aortic aneurysms using the POSSUM physiological 
score 

Methods: One hundred and two patients from DGH and 285 patients from 
Ше Vascular Surgical Society prospective database with complete data for 
POSSUM analysis who underwent standard elective surgery for an 
infrarenal aortic aneurysm surgery were analysed. 


Кеки: In-the DGH, Mean phynologxal scores (PS) were significantly 


greater m those who died (22 1 [SD 4.77] [CI 19 4-24.9] versus 16.4 [SD 4 30] - 


[СІ 160-16 9, P<0.001). Patents with a phymological score of 19 and 
above are at least 5 times as likely to dic than those with PS below this 
[RR = 38 5 (5 3-278 7). The mean operative scores were also ngnificantly 
higher m the deceased group 21.4, [SD 2.34[CI 200-227] versus 14 5, 
[SD 1 57GCI 14 1-14.8], P<0.001 Patents with operative score of 20 or 
above, bad 6.8 RR of death [RR = 21.2 (6 8-66.8)] In the VSS patients mean 
physiological scores were also significantly greater in those who died 25 6, 
[SD 7 76] [CI 22 1-29 0] versus 20.1, [SD 542JCI 19.420 7], P<0 001. 
There was no ngnificant difference in the mean operative scores of the dead 
and ahve groupe 19 (SD 4 97§CI 16.75-21 16] versus 17.7, [SD 3 85] 
[CI 17 2-18 1], P-0 153. 

Conclesiome: The physiological score appears to be a useful preoperative 
predictor of death m patents undergoing AAA surgery and maybe useful to 
select patents for preoperative optimization. 


Vascular 006 

Acute symptomatic abdominal aortic aneurysms — immediate surgery . 
docs mot compromise outcome 

Zz Ката, W. Stuart, J A. Mune, A.McL. Jenkins and R.T.A Chalmers 
Vascular Unit, Edinburgh Royal Infirmary, Edmburgh, UK 

Ahn The am of this study was to establish the m-hosptal operative 


mortality rate associated with symptomatic abdominal aortic aneurysm 
(AAA) surgery with reference to the urgency of operation 


ASGBI Vascular 1-6 


Methods: A retrospective analyms was carried out over а S-year period (to 
Tune 2000) A total of 144 symptomatic AAAs were sdentified. Forty-six 
patents were treated electrvely and 98 were treated as emergencies 
Mortality rates of patients were compared with reference to the urgency 
of mtervention (elective symptomatic, acute symptomatic «24 h, acute 
symptomatic >24 h) 











Бетаін: 
Acute symptoms 
Есте 

Electve symptoms >Mh «24h Ruptures 

и 405 я=46 а=70 n-28 п = 264 
Moan age (усаг) 6 т n 7 73 
Sex (maie percentage) 84 85 Lu 75 з 
Mortahty percentage 56 65 86 71 435 


There was no significant difference m mortality rate between patents with 
acute symptomatce AAA who had surgery within 24 h (6/70 deaths) and 
those who had surgery delayed by at keast 24 h (2/28 deaths). 

Comchasion: Emergency operations for acutely symptomatc AAA do not 
carry excessive mortality compared to delayed surgery for preoperative 
assessment. 
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General 007 


Competence day: development of a panel of objective assessment tasks 
for senior house officers at MRCS level 


S. Mackay, V. Байа, P. Morgan. M. Mandalia, A. Chang and A. Darzi 


Academic Surgical Unit, Imperial College School of Medicine, 
Sr Mary's Hospital 


Aims: the objective sment of surgical technical skill is an expanding area 
of research. This project aims to develop a panel of assessment tasks to 
assess technical competence in senior house officers (SHOs) at the MRCS 
level 

Methods: Six separate tasks have been developed in the format of an OSCE 
(objective structured clinical examination) which takes 90 min to complete. 
The tasks are: 

knot formation, and skin suturing (both assessed using electromagnetic 
motion analysis), excision of a skin lesion, and closure of an enterotomy 
(both assessed using OSAT techniques), laparoscopic tasks on the MIST VR 
simulator, and a test of instrument and suture knowledge. Subjects are SHOs 
and specialist registrars of differing levels, who perform component tasks 
according to seniority. 

Results: Analysis is complete for comparisons between SHOs from years 1-3 
subjects). On the knot formation task and the suturing task. regression 
analysis of the relationship between time taken and number of movements 
demonstrates significant differences in the pattern of surgical performance 
across these two parameters (P«0.001, SPSS General Linear Model, 
univariate). These differences are observed despite the significant overlap 
between the groups, which renders non-significant the absolute difference 
for each parameter. 

Conclusions: The use of regression analysis of surgical performance in terms 
of the relationship between time taken and number of movements is a 
potentially useful method of demonstrating competence in surgical training. 
This methodology has the capacity to avoid the problems of analysis created 
by a strong ‘floor’ effect in performance. and significant overlap between 
subjects in consecutive groups. 








General 008 
The effect of moderate alcohol consumption on the acquisition of 
laparoscopic surgical skills — a randomized controlled trial 


S.G. T. Smith, T.J. Brown, J. Torkington and A. Darzi 
The Department of Academic Surgery. Imperial College School of Medicine 
at St Mary's Hospital, UK 


Aims: Alcohol misuse is well documented in the medical profession, but the 
effect of moderate alcohol consumption on patient care has never been 
formally documented. This study aimed to quantify the effect of drinking 
alcohol, up to the level of the UK legal driving limit, on the dexterity of those 
learning laparoscopic skills. 

Methods: Twe:ve subjects, five surgical trainees and seven medical students. 
were pretrained on a computer-based simulation of a laparoscopic task, and 
on a standardized physical simulation. of laparoscopic surgery. Each 
attended for trial on two occasions. On the first occasion they were 
randomized to consume alcohol (0.8 g alcohol kg”! body weight in 2 pints 
of fruit juice) or placebo (0.1 g alcohol kg ! body weight floated on 2 pints 
fruit juice), and were subjected to the other condition on the second 
occasion, forming a 2 x 2-crossover trial with subjects acting as their own 
controls. Subjects were assessed on both tests of laparoscopic dexterity pre- 
drink, and at hourly intervals for hours. Blood alcohol measurements were 
estimated using a conventional breathalyser. Dexterity measurements for 
both simulations were made using the Imperial College Surgical Assessment 
Device, a system of motion analysis whilst performing surgical tasks. 
Results: Mean blood alcohol level was maximum at | h post drink, and was 
7198.1 mg dL ^! (UK legal driving limit is 80 mg dL ~'). Virtual reality 
tasks revealed improved efficiency across repeated attempts in the placebo 
group. The alcohol group showed an initial depreciation in efficiency with à 
subsequent slow learning curve, such that significant differences in learning 
could still be detected 6 h after drinking (Р < 0.036. Mann-Whitney U-test). 
Analysing real tasks, placebos showed steadily improved performance 
across the repeat tests, in terms of less time and making faster but more 
efficient tool movements. The alcohol group showed an initial deterioration 
in performance, taking a longer time to complete the tasks, and making а 
greater number of less efficient movements. Significant differences were seen 
as early as vz hour after drinking (37.6 per cent + 9.4 deterioration in alcohol 
versus 7.3 per cent 6.2 improvement in placebo: P«0.005), and these 
differences remained for at least 6 hours after drinking (4.9 per cent + 8.6 


improvement in alcohol, 26.0 per cent+4.9 improvement in placebos: 
P « 0.02). The differences were more marked when looking at the actions of 
the nondominant hand. 

Conclusions: After drinking alcohol to a level that remains within the legal 
UK driving limit, significant differences in performance and learning of 
laparoscopic tasks can be shown. The effects on learning skills is sustained 
for at least 6 hours after consumption of alcohol, and such results might 
have implications on alcohol consumption guidelines for surgeons. 


General 009 
Relationship between skill and outcome in the laboratory based model 


У.К. Datta, М.К. Mandalia, S.M. Mackay, А.А. Chang, №. Cheshire 
and A.W. Darzi 
Academic Surgical Unit, Imperial College School of Medicine, UK 


Aims: To demonstrate that objectively measuring differences in manual 
dexterity does have an impact on the outcome of a simulated surgical 
procedure. 

Methods: Thirty vascular anastomoses were performed by six higher general 
surgical trainees of different levels of experience. Using a standardized 
technique on a vascular model. each trainee performed five consecutive end- 
to-side anastomoses of a polytetrafluoroethylene graft to a synthetic artery. 
Manual dexterity was objectively measured using: (1) electromagnetic 
motion analysis: trackers applied to the backs of hands recorded and 
analysed both hand movements and procedural time: and (2) a mini checklist 
score which evaluated steps of the procedure. Outcome parameters were 
assessed by: (1) rate of anastomotic leakage; and (2) cross-sectional area of 
the anastomotic graft. 

Results: The two objective measures of manual dexterity correlated closely 
(Pearson coefficient of 0.413, P«0.05). Trainees with better manual 
dexterity scores produced better outcome measures. Those with better 
motion analysis scores produced anastomoses that leaked less (Pearson 
correlation coefficient of 0.514, P<0.01) and those with higher checklist 
scores had larger graft cross-sectional area (Pearson coefficient of 0.495. 
P «0.01). Time taken for the procedure did not appear to influence either 
outcome measure. 

Conclusions: There is a significant correlation between objective measures of 
manual dexterity and the outcome measures, in this surgical simulation 
model. This suggests that the manual dexterity of a surgeon can influence the 
outcome of surgical procedures. 


General 010 


А national survey of consultant surgeons on perioperative fluid and 
electrolyte management 


D.N. Lobo, M.G. Dube, K.R. Neal. S.P. Allison and B.J. Rowlands 
University Hospital, Queen's Medical Centre, Nottingham 


Aims: Perioperative fluid and electrolyte therapy in the UK is an area of 
conceru that needs addressing urgently. This survey was designed to assess 
the attitudes of consultant surgeons to fluid and electrolyte prescribing 
practices and to garner suggestions for improvement in education and 
training on the subject in order to promote better management practices. 
Methods: Postal questionnaires were sent to 1091 consultant Fellows of the 
Association of Surgeons of Great Britain and Ireland after an initial pilot. 
730 (67 per cent) questionnaires were returned of which 20 were incomplete 
or invalid. 710 questionnawes were analysed. 

Results: 60 per cent (424) respondents worked in district general hospitals 
(DGHs), 14 per cent (99) in associated teaching hospitals, 25 per cent (180) 
in main teaching hospitals and | per cent (7) in the private sector. 
Respondents had been consultants for a median (IQR) duration of 12 (6-18) 
years. Consultants in main and associated teaching hospitals were more 
likely to provide their junior staff with formal written guidelines on fluid and 
electrolyte prescribing than those in DGHs (27 per cent versus 19 per cent. 
P-0.007). 88 per cent of consultants provided their junior staff with 
informal verbal guidelines. Only 16 per cent of respondents felt that their 
preregistration house officers (PRHOs) and 54 per cent that their senior 
house officers (SHOs) had had sufficient training in fluid and electrolyte 
prescribing before joining the firm. 15 per cent also stated that PRHOs did 
not receive adequate training in fluid balance whilst on their firm. While 59 
per cent of respondents aiways inspected fluid balance charts on ward 
rounds and 33 per cent inspected the charts frequently, only 65 per cent felt 
that they were accurately maintained. The most common reasons given for 
inaccurate charts were nursing shortages, nursing inefficiency and failure to 


appreciate the importance of fluxd balance charts 38 per cent felt that 
patients recerved too much water, 11 per cent too little and 51 per cent about 
right. Corresponding figures for sodium and potassium were 26 per ceat, 15 
per cent and 59 per cent, and 1 per cent, 45 per cent and 54 per cent, 
respectively While 59 per cent of respondents preferred to err on the ude of 
uuder-replacement of fluid in ther postoperatrve patents, and 32 per cent on 
the side of over-replacement, 9 per cent felt that neither was acceptable 
Respondents who had been consultants for » 5 years were more likely to err 
on the ade of under-replacement of fiwd than those who were consultants 
for 5 years (63 per cent жт хыз 47 per cent, Р <0.001) 20 per cent felt that 
early postoperative fluid balance was best managed by anaestbetusta, 71 per 
cent by surgeons, 8 per cent by both and 2 per cent by others (such as nurse 
specialists). The most favoured suggestions for improvement in educational 
programmes on the subject mcluded problem-oriented ward rounds, formal 
written guxjelines for PRHOs and SHOs, and discussion of patient scenanos 
and management plans in the final year of medical school 

Comciuioo: Presont practice in penoperative fluid management is 
unsatsfactory. Higher standards withm chmeal governance and пак 
management may be actueved by more practical trainmg combined with 
formal written guxdehnes 


General 011 

For debate: revalidation of a pancreatic practice 

I Daniels and E M. Chisholm 

St Peter’s Hospital, Chertsey, Swrey КТІб OPZ, UK 

Reaccreditation and revalidation for organ specific procedures 1s currently 
exercming the minds of the great and the good We present a single-handed 


upper СІ surgeon’s audit of pancreatic cases over a 7-year period and ask 
you to consider whether you would reaccredit this practice 








Operation Death 

7 2 
Prondocyst (4 with resection) 7 6 
Frtola (Dwin! Pancresteotomy) 1 0 
Cancer Bypass 2 2 MI bleed 
Local excamon 3 0 
Whrppics 7 1 bleed 


During the same period 112 consecutive oesophageal and gastnc resections 
were performed with 4 deaths (3.57 per cent mortahty rate) Would you 
accredit this practice? On which criteria should we judge these data? Who 
should determine these спіспа, eg NICE, Augu, Royal Colleges? If 
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accreditation 13 given what modificationg/improvements would you wish to 
encourage? Answers on a postcard to your Medical Director, Chef 
Executive, GMC BMA please 


General 012 


Prevention of perioperative venous thromboembolian: outcome after 
cancer and momcancer surgery 


AK Kakkar,’ S Haas? D Walsh! and A Encke? 


‘Imperial College School of Medicine, London, UK and ?Techmeal 
Unrverstty, Adunich, Germany 


Aims: Venous thromboembolism (VTE) ıs a common comphcation after 
cancer surgery Current methods for prevention may not offer sufficent 
protection to this high-risk population 

Methods: Six thousand, one hundred and twenty-four patients with cancer 
and 16 954 without cancer undergoing major surgery were randomly 
allocated to receive unfractionated heparin (UFH) 5000 units three times 
daily or фе low molecular weight Бераг (LMWH) Certoparm 3000 units 
aXa once daily, both agents commenced preoperatively and continued for at 
feast 5 and no more than 20 days after operation as part of the MC-4 Study 
Remalts: By comparison to noncancer patents those with cancer had longer 
operations 124 6 versus 76 6 mm (2p «0 0001) Death within 14 days after 
the end of treatment with heparm occurred m 12016 954 (0 71 per cent) of 
non-cancer and 192/6124 (3 14 per cent) of cancer patients (2p «0 0001) 
Despite thromboprophylaxis the presence of PE at autopsy was confirmed m 
041 per cent of cancer and 0.11 per cent of non-cancer patients (2p <0 0001) 
with the overall rate of thrombosis being 1.26 per cent and 0 61 per cent, 
respectively (2р <0 0001). Non-fatal PE was identified in 0 54 per cent of 
cancer and 0 27 per cent of non-cancer patients (2p «0 0003) Patients with 
cancer had greater postoperative dram losses (Р=0 0001), hugher require- 
menu for transfumon of packed cells (P « 0.006) or whole blood (P =0 001), 
more frequently underwent re-operation for bleeding (P-0003) and 
suffered more wound haematomas (P=0 001) than non-cancer patients 
There were no differences ш thiomboprophylactic efficacy for cancer 
patients who received three times daily unfractionated heparm or once-daily 
LMWH Patents recavmg LMWH had mgnificantly lower transfusion 
requirements (P= 0 031). 

Cogclusions: These data indicate cancer operations are attended by а 
significantly higher early postoperative mortality than those for a benign 
pathology and that despite the adoption of currently advocated guidelines 
for VTE prophylaxis with UFH or LMWH, cancer patents remain 
significantly more hkely to die due to postoperative pulmonary embolum 
The prevention of this avoidable comphcation m this high risk population 
requires further investigation 
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Transplantation 007 
Subtotal hepatectomy and temporary auxiliary liver transplant support: 
3 new concept for toxic liver injury 


M. Аша, N. Ahmad. К. Menon, K.V. Ravindra, К.В. Prasad, 
G.J. Toogood, S.G. Pollard and ТР.А. Lodge 

Hepatobiliary and Transplant Units, St James's University Hospital, 
Leeds, UK 


Aims: Toxic liver injury due to paracetamol overdose is the leading cause of 
fulminant hepatic failure in the U.K. There is no evidence for the 
development of chronic liver disease in the patients who survive this toxic 
injury without transplantation. Yet. despite maximal medical therapy, 5 per 
cent progress to emergency liver transplantation: 37 patients in our unit 
during April 1993-October 2000. 

Methods: Beginning in June 1998 we have been piloting a clinical programme 
of subtotal (75 per cent) hepatectomy and auxiliary orthotopic liver 
transplantation for toxic injury: seven patients up to October 2000. Our 
technique is based on the following principles: (1) Subtotal hepatectomy to 
remove the 70-75 per cent of the injured liver; (2) transplantation of a 
maximal liver volume: a whole liver graft was used in all cases; (3) 
reconstruction by a piggy-back technique; (4) anastomosis of the donor 
portal vein and hepatic artery to the recipient right portal vein and hepatic 
artery; (5) donor biliary diversion to a Roux loop: [6] gradual withdrawal of 
immunosuppression after recovery. 

Results: One patient died from lung injury at 24 h postoperatively and one 
died on day 8 with nonthrombotic graft infarction. Four patients are alive 
off immunosuppression at 9, 25 and 32 months and a fifth is recently 
postoperative (3 months). Native hepatic function and regeneration with 
transplant atrophy has been confirmed by isotope scanning and CT scanning 
in the long term survivors. 

Conclusions: Results with this new technique are encouraging. Our technique 
allows the patient to return to a normal life within a few months. 








Transplantation 008 

Rising incidence of post transplant lymphoproliferative disease in 
kidney transplant recipients transplanted at a single centre 

G. Libertiny, С.Е. Watson, D.W.R. Gray, K.I. Welsh and P.J. Morris 


Oxford Transplant Centre, Churchill Hospital. Headington, Oxford 
OX3 7LJ. UK 


Aims: To determine if the incidence of post transplant lymphoproliferative 
disease (PTLD) has been increasing among renal transplant recipients in 
Oxford, and if this was the case, what causes can be found. 

Methods: Prospectively gathered data were analysed to establish trends in 
the epidemiology of PTLD among 1537 patients transplanted between 
January 1975 and June 1998. 

Results: Overall. PTLD occurred in 2.3 per cent. An increase in its incidence 
coincided with the introduction of cyclosporin in the 1980s (P—0.03). 
However, there was a further increase in the incidence of PTLD in the 1990s 
(P=0.03) when the only change in immunosuppressive policy was the 
abandonment of pretransplantation blood transfusion. The latter increase 
was particularly pronounced in cases of early onset PTLD when it presented 


Thursday 26 April 2001 16:30-17:00 


within 600 days after transplantation (P =0.013). With logistic regression 
analysis PTLD was more common among patients whose original cause of 
the renal failure was unknown (Р = 0.05) and whose serum creatinine level 
was 135-160 umol L^ ! compared with higher and lower creatinine values 
2 years after the transplantation (P — 0.016). 

Conclusions: The incidence of PTLD has been increasing among renal 
transplant recipients. The recent increase appears to be independent of 
cyclosporin and may reflect the reduction in pretransplant blood trans- 
fusion. 


Transplantation 009 
Ex vivo split liver transplantation — complications and outcome 


H.M. Noujaim, M. Fink, B.K. Gunson, D. Candinas, D.A. Mayer, 
J.A.C. Buckels, J. De Ville De Goyet, P. McMaster and D.F. Mirza 
Liver Unit, Queen Elizabeth Hospital and Birmingham Children Hospital, 
Birmingham, UK 


Split liver transplantation (SLT) is an option to improved utilization of the 
liver donors’ pool. In 1998 we instituted an intention to split policy with 
simultaneous paediatric and adult transplantation. 

Aims: Analys is of the complications and outcome of ex vivo (SLT). 
Methods: Between Nov/92 and July/2000, 46 ex vivo split liver procedures 
(SLP) were performed at our institution, resulting in 92 grafts, 13 of these 
were exported to other centers and four grafts were imported. We performed 
83 SLT, 29 SLT before 1998 (group 1) and 54 SLT after 1998 (group ID, in 32 
adults and 49 children. In 50 donors, median age was 26 (7-54) years. 
median weight — 60.5 (22-100) kg; median days in mechanical ventilation 2.5 
(0.45-8) and median of level AST was 52 (6-200)U L ^". The recipients 
parameters analysed were: age. sex, blood group, UNOS status, transplant 
indication, segments used. cold and warm ischaemic time, peak AST, 
bilirubin and INR during 5 days after SLT. The vascular and biliary 
complications, primary non-function (PNF), bleeding and patients and graft 
survival were analysed and compared. 


Results: 
M M M Ó—— M € AS 
Group 1 Group H 


(29 SLT/28 patients) (54 SLT/S3 patients) Р 









Age (years) 25.7 (0.6-58) 22.7 (0. 65) ns 








UNOS status (IV) 18 (64,354) 39 (73.65) ns 
CIT (minutes) 919 (435-1326) 720 (395-1086) 0.007 
WIT (minutes? 36.1 (22-60) 3.8 (22.64) 0.03 
AST(UL ') 1266 (117- 10000) 740 (150-6961) ns 
INR 1.5 (1-2,8) 1.4 (12.6) ns 
Vascular complications 3540725) 3 04 ns 
Biliary complications 5 (20.7%) 10 (18.54) ns 
PNF A08) 0 9.01 
Bleeding E (3.45%) 3 (5.5% ns 
Patient survival (1 vear) 86.55 0.04 
Graft survival (1 year) 


8055 0.03 





Conclusions: Implementation of an intention to split policy with simulta- 
neous recipient procedures reduced cold ischaemic time and improved 
outcome following SLT. 
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Vascular 007 
Ruptured abdominal aortic aneuryams in a remote and rural area 
К. Cassar, DJ. Godden! and J L Duncan 


Department of Surgery, Raigmore Hospital, Inverness, and ! Highlands and 
Irlande Health Resear ch Institute, Raigmore Hospital Inve: ness, UK 

Alms: There are few reliable data on the effect of transfer of patients with 
ruptured abdominal aneurysm on mortality. The aim of this study was to 
evaluate the effect on mortahty of transfer of such patients over considerable 
distances in a sparsely populated area 

Methods: Patents who had a ruptured abdommal aortic aneurysm in the 
Highland region between 1/1/1992 and 31/12/1999 were identified retro- 
spectively from departmental, theatre and hospital records Visitors and 
patients who lived outside the Highland region were excluded Death 
certification data were obtained from the Registrar General for Scotland 
These data were cross-checked with information from the Information and 
Statistics Division of the National Health Service in Scotland 

Results: Between 1992 and 1998, 198 ruptured abdominal aortic aneurysms 
were diagnosed 1n the Highland region, an area the ите of Wales or Belgium 
and with а population of 204 000 (12 1 deaths per 100,000 per year). 131 
patients were treated at Raigmore Hospital, Inverness, 35 died in community 
hospitals and 32 died at home 109 patents proceeded to surgery The 
community mortahty was 67 per cent, hospital mortahty 50 4 per cent and 
the operstrve mortality was 404 per cont Out of 116 patients reaching 
Raigmore Hospetal, 81 had travelled less than 50 miles while another 35 had 
travelled more than 50 miles The hospital mortahty in Raigmore Hospital 
for those travelling less than 50 miles was 60 per cent while for those 
travelling more than 50 mules it was 35 per cent The community mortality 
for patients hving within 50 mules of Raigmore hospital (67 per cent) was 
however, almost identical to that for those ling beyond 50 miks of 
Raigmore (68 per cent) 

Conclusions: The community hospital and operative mortahty for ruptured 
abdominal aortic aneurysms in a remote and rural area is comparable to 
results in urban areas The distance travelled to the hospital had no 
significant impact on community mortality. 


Vascular 008 

Intra-abdomina] pressure hs elevated in patients following surgery for 
ruptured abdominal aneurysms 

M Anderton, У Papavarsiliou, N London, R Naylor, PR Bell and 
MM Thompson 

Department of Surgery, Leicester. Royal Infirmary, UK 


Alum Successful repair of ruptured abdominal aortic aneurysm (rAAA) 
carries a high postoperative mortality due to multiple organ failure (MOF), 
and studies from trauma centres in the USA have mplicated elevations of 
intra-abdommal pressure (ТАР) and the abdominal compartment syndrome 
(ACS) in the development of MOF following abdominal trauma. The aim of 
thm study was to determine abdonunal pressure in patients following 
endovascular, elective conventional and ruptured aneurysm surgery 
Methods: Data were collected prospectively for all patients admitted for 
elective sneurygm repai, between February and November 2000 The 
number of patients in each group is shown in the table below Two of the 
elective conventional гере group were female, and all other patients were 
male. One patient died (electrve conventional repair group) There was no 
agnificant difference in ages in the three groups (mean (s d )=70 9 (7 3), 
744 (54), 723 (427) for elective conventional, endovascular and 
emergency, respectively) Intra-abdominal pressure was measured daily 
using rmtravencal manometry 

Results: The results are tabulated below as median values with interquartile 
ranges Statistical analys compared each group with the elective con- 
ventional group and utilrzes Mann-Whitney tests 





Modan (IQR) P-valuc 

Day 0 

EVAR (д«7) 50 (60) 0051 

Electrve conventional 95 (425) - 

repair (ne 18) 

гААА гере (n7) 210 (80) 002 
Dey! 

EVAR (1-7) 95 45 0075 

Electrre conven vonal 130 (1125 - 

гора {п = 18) 

гААА горап (п = 7} 160 80) 0350 
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EVAR (t-7) - ES & 
Electre соптспіоба! 135 (8 5) - 
горап (n= 18) 

tAAA repair (2=7) 140 (55) 079 


EVAR, codovascular anourysm горат 

Conclusions: The results show that following repair of rAAA, the IAP was 
significantly higher than ather following EVAR or elective repair, and that 
over subsequent days this difference дшшщ ез Early intervention bas been 
shown to dramatically improve outcome in patents with abdominal 
compartment syndrome, and this study provides evidence that ramed 
intra-abdominal pressure may contribute to the outcome of surgery for 
ruptured abdominal aneurysms 


Vascular 009 

Endovascular aortic repair: has there been an improvement in device 
performance? 

SJ Holtham, S Dugdill, J. Rose, TA Lees and MG Wyatt 

Nat then Vascula Cenne, Freeman Hospital, Newcastle Upon Tyne, UK 


Alms: Endovascular aortic repair (EVAR) is а relatively new procedure with 
continuing development in the design of the device itself The аш of this 
study was to identify whether these improvements have resulted in better 
device performance between the first commercially available stent and a later 
generation device 

Methods: Between December 1995 and July 1999, 55 Vanguard devices were 
deployed These results were compared with 51 patents who received a 
Zenith dovice, between September 1998 and October 2000 All follow-up was 
according to the Eurostar cnteria 

Results: The mean age of patients recerving a Zenith device was slightly 
greater than the Vanguard cohort (73 8::6 3 years versus 70648 6 yeas, 
P=004) as was the mean aneurysm diameter (68415 mm ress 
60:9 mm, P=0 002) There was no difference between the two groups 
with regard to operation time, ASA grade, mtraoperative blood loss or 
hospital stay In the Vanguard cohort, with a median follow-up of 
24 months (range 6-48 months) there were 11 deaths, one due to a ruptured 
abdominal aortic aneurysm, 11 (21 6 per cent) occluded graft limbs and eight 
(15 7 per cent) endoleaks In the Zenith cohort, with a median follow-up of 
12 months (range 1-24 months) there were three deaths, none related to the 
AAA, one type II endoleak and one limb occlumon The cumulative 
endoleak free survival rate and intervention free survival rate at 12 months 
was 98 per cent and 96 per cent, respectively, for the Zeorth device The 
Vanguard, at 12 months, was 94 per cent and 82 per cent, respectively The 
maximal aneuryzm diameter at 12 months in the Zenith cohort had 
decreased by 12.2 per cent and in the Vanguard cohort by only 3 6 per cent 
Coachrslons: The durability of the Zenith device appears to be greater than 
that of the first generation devices with fewer secondary interventions and 
there is a significant reduction ш the aneurysm sac following the procedure 
Longer follow-up ц essential to determine the long-term durability 


Vascular 010 

No recurrence of reftux following endovascular radiofrequency ablation 
of the long saphenous vela (VNUS Closure) at one year 

N Fassiadis, B Kianifard, J M Holdstock and MS Whiteley 
Department of Vasculai Sın gery, Royal Surrey County Hospital, 

Guildford, UK 

Аһ: High long saphenous vem (LSY) tic in combination with stripping of 
the LSV remains the mainstay of treatment despite recurrence rates of 20—40 
per cent Thus study demonstrates our expertence with the VNUS Closure, a 
novel endovascular computer-feedback-controlled application of bipolar 
electrothermal energy that ensures transmural heating of the vein wall while 
minimizing thermal spread to neaghbounng tissues 

Methods: Seventy-nine patients (61 18 Е M, age 22-92, mean 42 2 years) 
had 127 legs treated between March 1999 and October 2000. One additional 
patent, early in the series and treated for ulceration only, had immediate 
failure of closure and proceeded to open surgery All other operations were 
for vancose vens, 28 legs were recurrent, four legs had concomitant 
ulceration and 21 legs were treated with additional SEPS 
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Results: Post-operative LSV closure on duplex ultrasound. 





No. of legs 


7 (10075) 
86 (100%) 
51 (10055) 
32 (НЮ) 
28 (10075) 


i 
Immediate i 
б weeks 
3 months 
6 months 
12 months 





АП patients were fully mobile within 12 h and all patients returned to their 
daily activities or to work within 72 h apart from one patient who 
complained about lateral thigh pain unrelated to the procedure. All 28 
patients who underwent a full venous incompetence study at 1 year 
postoperatively showed no recurrence in the LSV. One patient developed 
reflux in a lateral thigh branch that had its origin in the common femoral 
vein. 

Conclusions: This novel method of radiofrequency ablation provides not 
only a minimal access alternative to the classical high saphenous tie and strip 
but our results to date show no recurrence in the treated LSV. The only 
recurrence found was new reflux in a lateral thigh branch that we now treat 
with the VNUS system at the time of LSV surgery. 


Vascular 011 
Restenosis after iliac interventions; the reality 


S. Вһаѕкег, D.J.A. Scott, D.C. Berridge, PJ. Kent, К.С. Kester, J. Patel, 
D. Kessel and I. Robertson 

Department of Vascular and Endovascular Surgery and Department of 
Vascular Radiology, St James University Hospital Leeds, UK 


Aims: To assess the safety and durability of endovascular interventions for 
iliac occlusive disease. 

Methods: The Department of Vascular Radiology computer database was 
interrogated to identify 77 consecutive patients who had undergone either 
angioplasty or stent placement for iliac occlusive disease. The patients were 
followed up with duplex ultrasound scan at 6-monthly intervals or more 
frequently if clinically indicated. The anatomic patency of the treated iliac 
segment in 40 patients who had more than 12 months follow up with duplex 
scan were analysed. Statistical analysis was by y^ analysis with Yates 
correction. 

Results: The median age was 70 vears (48 men and 29 women). 115 iliac 
segments (70 common iliac artery, 40 external iliac artery) in 104 limbs were 
treated. 41 patients (61 iliac segments) were stented. The immediate technical 
success was 94 per cent. 15 patients (19.4 per cent) developed complications 
of whom seven patients were managed by stent placement. Three patients 
needed urgent surgical intervention. There were no deaths within 30 days. 40 
patients had a follow-up of over 12 months (median 22.5 months.). In the 


overall group (PTA alone and stenting) restenosis was noted in 36 per cent of 


treated external iliaes, 20 per cent of common iliacs and in 64 per cent when 


both were treated (P < 0.001). By contrast in the stent group alone, restenosis 
was noted in 20 per cent of external iliac arteries stented, 22 per cent of 
common iliacs and in 43 per cent of combined CIA/EIA lesions (not 
significant). 

Conclusions: Iliac angioplasty and stenting are safe procedures with a high 
technical success rate. However, endovascular treatment of occlusive lesions 
of external iliac artery alone or in combination with common iliac artery 
lesions had a much higher rate of restenosis irrespective of stenting. 


Vascular 012 
Inter-hospital provision of emergency vascular services for a large 
population: early outcomes and clinical results 


R.N. Вана, A.R. Baker, C. Hine. Р.М. Lamont,! Р.А. Lear, 

E. Loveday,” D.M. Mitchell? M. Могѕе E.N. Мито, K.P. Murphy.' 
M.R. Rees,’ F.C.T. Smith and M.J. Thornton? 

Departments of Surgery & Radiology, ! Bristol Royal Infirmary. 

3 Southmead, and *Frenchay Hospitals and * Avon. Health. Authority 


Aims: In 1999, а collaborative emergency vascular service for Bristol and 
Avon (including Weston-Super-Mare) (population approximately | million) 
was initiated, involving Bristol Royal Infirmary, Frenchay and Southmead 
Hospitals. The aim of the rota was to accommodate NCEPOD and VSS 
recommendations, overnance issues and to enhance emergency vascular care 
for Avon residents. 

Methods: Clinical data for the first year of the rota (May 1999-April 2000) 
were collected prospectivelv. 
Results: There were 289 emergency admissions. (In-hospital referrals were 
not transferred but contributed up to 40 per cent extra emergency workload 
per unit). Referrals were accepted from seven Trusts outside the designated 
catchment area. Case-load included 86 ruptured/acutely symptomatic AAAS 
of which 69 underwent operation (30.4 per cent mortality). 136 patients had 
critical leg ischaemia (43 acute; 93 chronic): angiography/duplex was 
obtained in 105 (77.2 per cent): 39 (28.7 per cent) had undergone previous 
intervention for PVD; mortality was 18/136 (13.2 per cent): 18/136 (13.2 per 
cent) of patients required amputations. Other emergency cases included 
upper limb ischaemia ~ 20 (6.9 per cent): paediatric emergencies ~ seven (2.4 
per cent) symptomatic carotid disease five (1.7 per cent) (four 
endarterectomies nil mortality/CVA). 5 per cent of referrals were 
inappropriate (venous ulcer; spinal stenosis. etc). No outcome was 
compromised by interhospital transfer. Vascular surgeons operated on nine 
high-risk patients away from their ‘base’ hospital. A consultant was 
principal or assistant operator in >95 per cent of cases but despite trainee 
rota adjustments, a designated vascular trainee. was only present in 
approximately 40 per cent of cases. 

Conclusions: Inter-hospital provision of emergency vascular services for a 
large population is feasible, does not compromise quality of care and 
regulates emergency workload. Further attention to training issues is 
indicated. 
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Colorectal 007 


Outcome of operations for cryptogiandnlar anorectal fistula; predictive 
factors for impairment of continence 


E Mylonakis, D.G Morton, S Radley and MR B Keghley 


Univer тту Department of Sın gery, Queen Elizabeth Hospital, 
Bummgham, UK 


Aims: This prospective study explored the predictive factors for mperred 
cont:mnence after surgical treatment of cryptoglandular anorectal fistulas 
(АЕ) 

Methods: One hundred and twenty petients with. АЕ were recruited. (49 
women), none had inflammatory bowel disease or previous fistula 
operations. Continence assessment and anal manometry were used m all 
patients before and three months after operation Surgical treatment 
conusted of fistulotomy 74, fistulectomy two and cutting seton 44 Follow 
up was 1.8 years (range 09-26) Patents with low preoperative anal 
pressure ог women with antenor trans-sphincteric fistula were treated by 
seton. Fistulotomy was confined to intersphinctenc and low trans 
sphincter: fistula None of the patents had any impairment of continence 
before the fistula operation 

Results: Twenty-cight patients (23 per cent) developed mcontnence (flatus 
10, liquid. four and soiling 14), 16 after fistulotomy (21 per cent), 11 
after seton (25 per cent) and 1/2 after fistulectomy More incontinent 
patents were women (57 per cent versus 45 per cent, P=0 02) or patients 
over 50 years of age (50 per cent versus 31 per cent, P=001) The only 
significant fall (P <0 05) in resting and squeeze anal pressure were in patients 
treated by fistulotomy for trans-sphincteric fistula (110 1 +8 4-84 14124, 
223.5 +29 7-149 8 +32 5, respectively) Exght patients developed recurrent 
fistula; fistulotomy 6/74, seton 2/44 

Conclusions: Females and patents over 50 are susceptible to incontinence 
which can occur with all methods of AF treatment but fistulotomy should 
probably be avoided in trans-sphinctenc fistula and patients treated by 
cutting seton should also be warned about the risk of incontinence 


Colorectal 008 

Diltiarem heals GTN-resistant chronic anal fissures 

M. Jonas, W. Speake, J Sunpson, TJ Varghese and JH Scholefield 
Опгте тиу Hospital, Queen’s Medical Centre, Nottingham, UK 


Aims: Treatment of chronic anal fissures ц directed at lowering resting anal 
pressure (RAP) Glyceryl trinitrate (GTN), a nitric oxide donor, lowers RAP 
and heals 60—70 per cent of chronic fissures Topical diluazem, a саси 
channel blocker, also lowers RAP, this study evaluated its efficacy for 
fissures failing to beal with GTN 

Methods: Consecutive patients with fissures despite using 0 2 per cent GIN 
ointment underwent anal manometry before and for 1 h after application of 
700 mg of 2 per cent diltiazem gel to the distal anal canal Patents applied 
diltiazem twice daily for 8 weeks At fortnightly review, fissure heahng was 
assessed and side-effects noted. Patients represented pam, bleeding and 
imitation on visual hnear analogue scales at the inital and follow-up visits 
Results: In 39 patents (13 male), median age 42 years, topical diltiazem 
lowered RAP by 20 per cent from a median of 93-74 cm H20 (P « 0.001), 
and fissures healed in 19 (49 per cent) patients within 8 weeks Most patients 
[27 (69 per cent)] had previously completed а courze of GTN Twelve had 
discontinued GTN prematurely or used less than recommended because of 
headaches, and of these 7 (58 per cent) healed with dilttazem, and five (42 pez 
cent) did not Four (10 per cent) patents developed side-effects three 
reported mild perianal itching, and one discontinued diltiazem after 6 weeks 
because of headaches, drowsiness and mood swings 

Conchaslons: Topical diltiazem 1s effective treatment for chronic fissures even 
where GTN has failed 


pnmarily penanal itching, occurnng in 10 per cent but generally tolerated 


Colorectal 009 

Irom-deficiemcy anaemia amd delay in the diagnosis of colorectal cancer 
T Al-Mishlab, P Acher and T Bates 

Department of 5ш gery, Wihan Harvey Hospital, Ashford, Kent 

TN24 OLZ, UK 


Aims: Iron-deficiency anaemia i$ a recognized complication of colorectal 
cancer especially with right-sided tumours and failure to investigate the 
anaemia m older patients may lead to a delay in diagnosis The am of thus 
study was to establish the proportion of patients with colorectal cancer 
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(CRC) shown to have an iron-deficiency anaemia (IDA) more than 
6 months or | year before the diagnosis of cancer was made. 

Methods: All patients presenting with confirmed colorectal cancer in a bealth 
district (catchment population 280 000) in the 4 years 1996-9 were identified 
from the pathology database after ethical approval The cnteria for IDA 
were Hb<101 gdL~!+ mean corpuscular volume «78 fl and/or mean 
corpuscular haemagiobm concentration «32g dL^! The haematology 
database serving the same population was searched for evidence of (1) IDA 
at diagnosis of colorectal cancer; п) ТОА more than 6 months and more than 
I years before the diagnosis of CRC, and ш) the number of haematology 
referrals in women over 55 and men over 50 years of age meeting the cntena 
for IDA 

Results: Of 299 patients with colorectal cancer, 111 (37 per cent) had IDA at 
diagnoms and of the latter 35 (12 per cent) were known to have IDA 
6 months before diagnosts and 18 (6 per cent) had IDA more than | year 
before diagnosis. IDA was more common in nght-mded tumours (76 per 
cent) than in those arming in the left mde of the colon or the rectum (22 per 
cent) The annual incidence of IDA in the sampled population was 492 in the 
stated age-group 

Concheslons: The investigation of iron-deficiency anaemia in older patients rs 
important but in order to detect 18 patients with colorectal cancer a year 
earlier, the investigation of с 2000 patients would be required, a detection 
rate of less than 1 per cent 


Colorectal 010 


A scoring system to prioritize colorectal referrals 
S N. Selvachandran, R Dey, R Hodder and D Cade 
Lerghton Hospital, Crewe, Cheshire, UK 


Aims: To dengn a program to accurately predict those patients at high 118k 
of colorectal cancer based on primary symptoms and a scoring system 
derived from a Patient Consultation Questionnaire (PCQ) 

Methods: A prospective study was inrtiated їп 1999 ш which 1133 patients 
referred by their GP, filled in a PCQ linked to an electronic patient record A 
numerical score was derved from weighting the primary symptoms and 
symptom complexes The scoring system was asecsecd statistically umng the 
ROC curve and compared with a logistic regression derived model 
Results: Of the 1133 patients, 37 had CRC. The average score of the cancer 
patients (79 4) was significantly higher than the non-cancer patients (39 9) 
with a P-value <0 00001. 32 cancer patients (86 5 per cent) scored above 60 
and 202 of the total patients (17 8 per cent) scored above 60 When using a 
cut-off point of 60 the sconng system had a senntrvity and specificity of 86 5 
per cent and 84 5 per cent, respectively. 

Coamclusions: Using the PCQ and sconng system only 178 per cent of 
patents with colorectal symptoms would need to be assessed urgently to 
detect 86 5 per cent of the cancers This system could help to achieve the 
2-week rule, 13 сату to use, highly sensitive and specific with a high predictive 
value and is an efficent modality for fast tracking CRC 


Colorectal 011 


Obscure gastrointestinal bleeding — a DGH experience 
AG Henot and N D Кагапла 
Department of Surgery, Royal 5ш геу County Hospital, Guildford, UK 


Alms: Gastrointestinal bleeding where a diagnosis 1s not readily obtained on 
routine endoscopy 13 rare but does represent an important group of patients 
with significant mortality and resource implications The aun was to assess 
the pathology, management, resource implications, and outcome of these 
patents in a district general hospital 

Methods: The notes of all patents with gastrointestinal bleeding that 
remained undiagnosed following routine endoscopy (OGDycolonoscopy) 
presenting to a single consultant with an interest 1n obscure gastrointestinal 
bleeding over a 5-year period were reviewed with respect to intervention, 
diagnosis, and outcome 

Results: Twenty consecutive patients (13 male, seven female), with a mean 
age of 61 years (SD 18), were seen dunng this penod Forty percent 
presented with iron deficiency anaemia and 60 per cent with gastrointestinal 
bleeding. An escalating senes of investigations (total number) were applied 
including repeat OGD (40) and colonoscopy (21), CT scan (nine), mesentenc 
angiogram (15), and radiolabelled red blood cell scan (two) No site of 
bleeding was identified prior to laparotomy in 20 per cent of cases and 80 per 
cent of cases proceeded to laparotomy (18) On-tabk endoscopy was 
required m six cases The mte of pathology was stomach (5 per cont), 
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pancreas (5 per cent), 2nd part duodenum (5 per cent), 3rd/4th part 
duodenum (30 per cent). jenunum/ileum (30 per cent). right colon (10 per 
cent), left colon (10 per cent). and maxillary sinus (10 per cent). The 
pathology was malignant in 35 per cent of cases. Eighty percent required à 
bowel resection and a definitive diagnosis was made in all patients with no 
further bleeding at à mean follow-up of 5 months (SD 5). 

Conclusions: Diagnosis of obscure gastrointestinal bleeding requires 
extensive investigation with a proportion necessitating diagnostic lapar- 
otomy. Identification of the source and outcome can be successful if a logical 
progression of investigations including laparotomy and on-table endoscopy 
is followed. 





Colorectal 012 
Is intravenous fluid replacement indicated during bowel preparation for 
colonic surgery? 


С. Sanders, S.J. Mercer, K. Saeb-Parsey, M.A. Akhavani. К.В. Hosie 
and A.W. Lambert 
Department of Surgery, Derriford Hospital, Plymouth, UK 


Aims: Bowel preparation using purgatives has previously been shown to 
significantly increase haemoglobin concentration and decrease weight. This 
prospective randomized study assesses the effects of administering 
calculated intravenous fluid during bowel preparation. 

Methods: During bowel preparation for colonic procedures using Picolax 
{Ferring Pharmaceuticals Ltd, Berkshire), patients were prospectively 
randomized to receive no intravenous fluid (group 1) or calculated 
intravenous normal saline (group 2), based on body weight. Physiological. 
haematological and biochemical parameters were measured before and after 
preparation. 

Results: Forty-one patients were recruited with a median age 69 vears (range 
29-86), group | n: 22, group 2 n= 19. There was no difference between 
groups prior to bowel preparation. On completion, there was a significant 
difference between groups for mean weight loss (P — 0.01), postural drop in 
systolic. pressure (P = 0.015), and. serum creatinine rise (P 0.008). In 
addition there was a significant difference within group | for weight loss 
(Р < 0.001). drop in erect systolic pressure (P = 0.011), drop in erect diastolic 
pressure (P = 0.023). and drop in supine diastolic pressure (Р = 0.005). Serum 
potassium concentration decreased significantly in groups | and 2, P 0.019 
and P «0.001. respectively. The mean urine output in group | was 982 mL 
and group 21808 mL (P =0.004) but the faeces weight was not significantly 
different (P = 0.93). 

Conclusions: Picolax bowel preparation causes a significant dehydrating 
effect, which can be minimized by administering a simultaneous calculated 
volume of intravenous fluid. Consideration should also be given to 
potassium replacement. 
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Vitamin B12 deficiency after ileoanal pouch formation — what is the 
cause? 

D.B. Coull, JH. Anderson, R.F. McKee and LG. Finlay 

Department of Coloproctology. Glasgow Royal Infirmary, UK 


Aims: To identify the incidence of serum B12 deficiency after totally stapled 
restorative proctocolectomy (TSRP) and establish whether it occurs 
secondary to bacterial overgrowth or terminal ileal resection, and how 
B12 should be replaced within this patient group. 

Methods: Vitamin B12 levels were measured in our group of 164 patients, at 
regular follow-up, after TSRP. Hydrogen breath tests and Schilling tests, 
respectively, were performed to investigate whether bacterial overgrowth or 
resection of the terminal ileum, were responsible for subnormal B12 levels. 
Results: At follow-up, 39 patients (23.8 per cent) had low В12 
(«188 pg mL 1). at a median of 2.4 years (0-7) of pouch function. In 
addition 47 (73.4 per cent) patients with multiple B12 measurements showed 
steadily decreasing levels. 34/35 (97.1 per cent) patients with B12 deficiency 
who subsequently had a hydrogen breath test were negative for bacterial 
overgrowth, and none (Ü per cent) of these patients had ап abnormal 
Schilling test result. 

Conclusions: Most patients show a decreasing trend in serum В12 levels 
following TSRP, and within 7 years, almost a quarter of patients will have 
subnormal BI2 levels. Neither bacterial overgrowth, nor terminal ileal 


resection appear to be the cause of B12 deficiency in this study, and the 
normal Schilling test results suggest that these patients could be treated 
effectively with oral vitamin BI2 supplementation. 


Colorectal 014 

Functional outcome and quality of life following the formation of an 
antegrade colonic enema in patients with constipation and faecal 
incontinence 

P. Mackey, L. MacDonald, N.D. Carr and J. Beynon 


Department of Colorectal Surgery, Singleton Hospital. Swansea, Wales. 
UK 





Aims: The aim of this retrospective review was to assess functional outcome 
and quality of life following the formation of an antegrade colonic enema 
(ACE). 

Methods: АП patients who had undergone an ACE procedure at a district 
general hospital were identified. Their level of continence was assessed using 
the Cleveland Continence Scoring (CCS) and quality of life was assessed 
using the SF36. Irrigation patterns and complications related to the ACE 
were also identified. 

Results: Nine patients (four male, five female) were identified. The mean age 
was 29 years (range 9-55). The indications for the formation of an ACE 
were megarectum (three), slow transit constipation (four) and imperforate 
anus (two). CCS improved from 15 (range 8-20) preop to 4 (range 0-10) 
postop. The postop mean SE 36 quality of life score was 102 (range 76-138). 
indicating that most patients derived great benefit in their overall health 
since having undergone the ACE formation. Seven patients were considered 
a success, but all patients were troubled by mucus leakage. 

Conclusions: In selected patients the ACE procedure provides a marked 
improvement in bowel function and quality of life. The ACE is a relatively 
minor procedure and is well tolerated but if it proves unsuccessful it is easily 
reversible without jeopardising further surgical treatment options 
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Surgery for rectal urgency — quality of life and symptom analysis 
results for a new procedure 


C.L.H. Chan, T. Tillin, S.M. Scott, P.J. Lunniss and N.S. Williams 


Academic Department of Surgery, Barts & The London School of Medicine 
& Dentistry, UK 


Aims: Severe incapacitating rectal urgency, associated with faecal incon- 
tinence, can have a profound debilitating effect on patients’ lifestyles, and is 
an extremely difficult condition to manage as there are no established 
therapies. We present quality of life and symptom analysis results at 1 years, 
of patients undergoing a novel surgical procedure (rectal augmentation) 
pioneered in our unit for this condition (Dis Colon Rectum in press). 
Methods: Six patients (five female) with marked rectal urgency, who 
underwent rectal augmentation, utilizing a segment of distal ileum, were 
studied. In five of the patients, the procedure was in combination with 
stimulated gracilis neosphineter reconstruction. Quality of life and symptom 
data were collected prospectively using validated scoring methods (Hospital 
Anxiety Depression index, Nottingham Healthcare Profile. Royal London 
Hospital). Data was evaluated by an independent assessor. This study was 
approved by the Local Ethics committee. 

Results: Following surgery, all patients described a rapid loss of rectal 
urgency, which was maintained over the year. Five patients have had 
successful closure of their defunctioning stomas. АП quality of life 
instruments used showed a statistically significant improvement in patients 
scores and wellbeing (1-4). This appeared to correlate well with an 
improvement in postoperative anorectal physiological assessment, notably а 
significant increase in maximum tolerable volume. No major postoperative 
complications were noted. 

Conclusions: In patients with debilitating urgency of defecation. creation of a 
neo-rectal pouch abolishes these distressing symptoms of rectal urgency 
almost instantaneously, and this is maintained after closure of the 
defunctioning stoma. We have demonstrated a significant improvement in 
quality of life at 1 year. Rectal augmentation represents a novel, safe and 
successful form of treatment for the difficult problem of severe rectal 
urgency. 
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UGI 001 
Improving outcome in patients with oesophageal cancer: a 25-year audit 


HM Sue-Ling, К D Zafirelhs, А Fountoulakis, К Dolan, 
SPL. Dexter, IG Martin, MJ McMahon and D Johnston 
Academic Ргтпоп of Suy ету and Cenne foi Digestive Diseases, 
The General Infirmary, Leeds, UK 


Аш: Major changes to the management of patients with oesophageal 
cancer have been made in the 1990s, includmg increased subspecialimation, 
better staging by spiral CT and EUS and greater use of adjuvant 
tadiotherapy and chemotherapy Whether or not these changes have made 
any difference to chnical outcome 1s as yet unknown 

Methods: A retrospective review of all patents who underwent oesophageal 
resection in the 1990s was cared out and the results compared with a 
mmular audit of oesophageal resections between 1975 and 1988 that was 
previously reported (1) from the samo institution 








Results: 

1975-88 1990-99 
Ocsopbagea] resectioos 106 204 
Number of surgeons 17 4 
Mortahty 277% 127% 
Morbedsty MWA 5344 
5 years survrval TA 241% 


Mochan survrval (months) 97 183 





Conclusions: The results of this study are encouraging and suggest that 
outcome may be improved by concentration of patients in specialised units 
Reference: 1. Sagar Р М, Gauperaa Т, Sue-Ling Н et al An audit of 
the treatment of cancer of the oesophagus Gur 1994; 941—5 


UGI 002 

The management of medigstina] leaks following radical subtotal 
oesophagectonry 

PJ Lamb, SM Dresner, J Shenfine, D Karat, N Hayes and 
SM Gnffin 


Noi thern Oesophago-Gastiic Сапсе Unit, Royal Victora Infirmary, 
Newcastle Upon Tyne, UK 


Aims: Mediastnal leakage following oosophagectomy 1s a devastating event 
carrying a high mortality rate. The aim of this study was to evaluate the 
incidence, actiology, management and outcome of mediastinal leaks 
following two-phase subtotal oesophagectomy with a stapled intrathoracic 
anastomons. 

Methods: From 1/4/90 to 30/9/00, 291 consecutrve patients have undergone 
radical oesophagectomy with gastric mterposition for malignancy in this 
institution Postoperatively, patients with clinical features suggestive of 
mediastinal sepns were investigated with contrast radiography and flexible 
upper GI endoscopy Of these, 19 patients (6 5 per cent) with a M F ratio of 
3 1 and a median age of 64 years had proven mediastinal leakage 
Results; The median time to diagnosis was 8 days following surgery (range 
3-30) Contrast radiography and endoscopy identified 13 patents with 
isolated anastomotic leaks and two with widespread leakage secondary to 
gastrotomy line dehiscence Endoscopy revealed a further four patients with 
gastric necrosis in whom initial contrast radiography was normal Patents 
who developed leaks did not have a significantly higher incidence of 
cardiorespuratory disease/diabetes (P=0612) or smokmg (Р-=0 343) 
although intraoperative anastomotic technical difficultes were noted m 26 
por cent (5/19) All 13 ssolated anastomotic leaks were managed non- 
operatively with extensive mediastinal drainage, mtravenous antibiotics, 
nasogastric decompression and enteral hyperahmentation with a mortality 
rate of 15 per cent (2/13) Patents with gastrotomy dehiscence or gastric 
necrosis had a more severe clinical picture and were managed with repeat 
thoracotomy and ether revision of the conduit or resection and exclusion. 
Despite сагіу intervention the mortahty ш this latter group was 67 per cent 
(4/6) In the 13 patients discharged from hospital the overall 2-year survival 
rate was 40 per cent with one patient (8 per cent) developing a benign 
anastomotic stricture 

Concinsions: Mediastinal leaks are a relatively infrequent complication of 
mtrathoracie stapled oesophago-gastrostomy and require both contrast 
radiography and endoscopic evaluation for thetr accurate detection Isolated 
anastomotic leaks can be successfully managed with aggressive nonoperative 
treatment in the majority of cases whereas more extenzive leaks from the 
gastric conduit require revisonal surgery carrying a high mortality rate 


UGI 003 


Prognostic significance of the ratio of invaded to removed lymph nodes 
ba oesophageal cancer 

К D. Zafirellis, К. Dolan, A Fountoulakis, S P.L. Dexter and 

HM Sue-Ling 

Academic Diviston of Si gei y and Cente for Digestive Diseases, 

The General Infi ma у, Leeds, UK 


Alms: Prognostic factors that may be influenced by surgical therapeutic 
measures such as the extent of resection and lymphadenectomy are of 
particular interest in oesophageal cancer The aim of the present study was 
to determine prognostic factors in patents with oesophageal cancer 
undergoing resection with special reference to lymph node metastans 
Methods: From January 1990 to December 1999, 204 patents with 
oesophageal cancer underwent resection The ratio of adenocarcmomas to 
squamous cell carcinomas was 3 5.1 The majonty (77%) of tumours were 
located m the lower third of the oesophagus Both univariate and 
multivariate analysis of prognostic factors were performed 

Results: The median age of patents was 66 years (range 29-89) with a male 
to female гапо of 2 5 1 The overall 5-year survival was 24 1%, with a median 
survival of 18 3 months. Univanate analysis identified the depth of tumour 
tmvamon, nodal involvement, presence of distant metastases, UICC stage, 
presence of residua! tumour (R category), carcumferential resection margin 
involvement, number of involved lymph nodes and ratio of involved lymph 
nodes to resected lymph nodes as significant (P <0 05) factors ш predicting 
overall survival. Multivanate analyss demonstrated R category (relative 
risk 34, P<001) and lymph node ratio (relative risk 18, P<0 02) as 
1ndependent predictors of overall survival, Frve-year survival was 37 7% for 
patients who underwent RO resection and 0 for R? resection The 5-усаг 
survival rate of patents without lymph node metastass was 49 4*4 
compered with 11 4% for patents with nodal metastags The patients with 
less that 20% involved lymph nodes fared significantly better than patients 
with more than 20% involved nodes 23 4% versus 7 2% 5-year survival, log 
rank test=20.4,2 df, P<0 0001 

Conclusions: Radical resection with extended lymphadenectomy may have a 
rok in mproving outcome m patients with oesophageal cancer. 


UGI 004 


The role of autrodnodenal dysmotility in gastro-oesophageal reftux 
disease and Barrett’s cohmmmnar lined oesophagns 

RM Navaratnam, A Watson and M.C. Winslet 

Univer sity Department of Surgery, Royal Fiee Hospital, London 
МИЗ 2QG, UK 


Aims: Antroduodenal dysmotility has been mplicated in the pathogenesis of 
duodeno-gastro-oesophageal reflux (DGOR) and in turn,the role of alkaline 
bile reflux in GOR and tts sequelae ц well recognized | Non-nvasive 
assesement of antroduodenal motihty, utilummg electrogastrography (EGG) 
and antral ultrasound (AS) in GORD is well documented, however, there 
are no previous comparative studies with Barrett's CLO 

Methods: A prospective study group of seven asymptomatic control patents, 
15 patients with Barrett’s CLO (mean age 60, no evidence of high grade 
dysplastic changes, four patients with short segment Barrett’s CLO) and 30 
patients with varymg grades of endoscopic oesophagitis (mean age 52, 5 
patents with grade IV Savary Millar changes, the remainder had grade H-II 
changes) was undertaken Each patient underwent initial preprandial EGG 
and AS analyms, followed by a standardized test meal (500 kcal) and 
subsequent postprandial EGG and AS analysis for an identical time period 
Results: Our results reveal that the mean pre- and post-prandial frequencies 
for all patient groups fall withm normal hmits, 1e slow wave activity is 
greater than 70 per cent m all patient groups However, the degree of 
antroduodenal dysmotility (both pre- and post-prandial values) was more 
marked in the Barrett's CLO and GORD groups, respectively, in 
comparison to the control group (P=0001) In addition, postprandial 
frequencies were delayed in the Barrett’s CLO group in companson to the 
GORD group (P=0 08) Increased antral diameters were identified in the 
post-prandia] phase m the Barrett's CLO group in companson to the 
GORD patients and asymptomats control group 

Concinstons: This study suggests that antroduodenal dysmotihty з more 
marked ш a Barrett's CLO patient group ш comparison to a GORD and an 
asymptomatic control group This may partly explain the increase in bile 
delivery to the distal oesophagus, in Barrett's CLO patents and be 
associated with their recognized increased morbidity 
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Persistent acid reflux in asymptomatic patients with Barrett's 
oesophagus on medical therapy: a case for fundoplication 

A-L Sarela, D.G. Hick'. J.F. Casey', D.S. O Riordain. P.J. Guillou and 
G.W.B. Clark 

Professorial Surgical Unit and ! Department of Clinical Sciences & 
Research, University of Leeds, St James's University Hospital, Leeds, UK 


Aims: In patients with long-segment Barretts oesophagus (LSBE). relief 
from reflux symptoms is used as the clinical endpoint for proton pump 
inhibitor (PPI) therapy. This study aimed to determine: (1) whether this end- 
point is appropriate for normalization of intracesophageal pH; and (2) the 
prevalence of bile reflux in patients with LSBE. 

Methods: Station pull-through manometry and 24-h ambulatory oesopha- 
geal pH monitoring were performed on 27 patients with LSBE who had been 
rendered asymptomatic on PPI therapy. Oesophageal bile reflux was 
measured spectrophotometrically using Bilitec 2000, prior to PPI therapy 
[values as median (interquartile range)]. 

Results: Patients comprised 23 men and four women of median age 64 years, 
with 6 (4-9) cm of LSBE and a lower oesophageal sphincter pressure (LOSP) 
of 6.5 (5-10) mmHg, receiving either omeprazole (n = 17: 40 mg daily) or 
lansoprazole (п = 10; 30 mg daily). Twelve (44 per cent; Group A) patients 
showed persistent pathological acid reflux on therapy, while 15 (56 per cent: 
Group B) patients exhibited normalization of acid reflux (table). Further. 
although pathological bile reflux was evident in both groups. abnormalities 
were clearly pronounced in Group А (table). 





Group A Group B 








4 total time 169 (6,7 19.7) 1.2 (0.4.2.2) 
РН 4 

“ supine time 15.6 (7.9 3X8) 0 (0.2.0 
рН <4 

"^ erect time RB (2.6 21.8) 1.0 (0.3.2.2) 
рН «4 


"S total time 22.4 (40-40) 9.4 (0.2.40,9) 


absorb. 2 0.14 








% supine time 16.8 (3.9 $7.4) 44 (0.5621) 
absor 0.14 

"^s erect time 17.8 (0.7 36.9) 0.9 (0- 12.8) 
absorb. 20 14 





The two groups were similar for age, gender, PPI therapy, presence of hiatus 
hernia, length of LSBE or LOSP. 

Conclusions: Up to one-half of patients with LSBE, who are asymptomatic 
on PPI therapy. exhibit persistent pathological acid reflux and commonly 
have increased bile reflux as well as a defective LOS. A fundoplication 
operation needs to be considered when pH monitoring indicates failure to 
eradicate pathological reflux. 


UGI 006 

Division of short gastric vessels at laparoscopic Nissen fundoplication: 
a prospective double-blind randomized trial with 5-year follow-up 

CJ. O'Boyle, D.L. Watson. J.C. Myers, P.G. Devitt, Р.А. Game and 
G.G. Jamieson 

Royal Adelaide Centre for Endoscopic Surgery and Department of Surgery, 
Royal Adelaide Hospital. Adelaide, South Australia 





Aims: Whether or not short gastric. vessel. (SGV) division should be 
undertaken at laparoscopic Nissen fundoplication (LN) is still controversial. 
The aim of this study is to establish whether division of SGV confers clinical 
benefit at 5 years following surgery for gastro-oesophageal reflux disease. 
Methods: Between May 1994 and October 1995 one hundred and two 
patients underwent LN. By September 2000 99 (50 no division, 49 division) 
patients were available for follow-up and were submitted to a detailed 
telephone interview by an independent investigator. 

Results: There was no significant intragroup difference in the incidence of 
epigastric pain. regurgitation, odynophagia, early satiety, inability to belch, 
anorexia, nausea, vomiting, nocturnal coughing and wheezing. There was no 
difference in the incidence of heartburn when estimated empirically (18 per 
cent versus 12 per cent, P = 0.42) oc by visual analogue scale (Mean 1.1 versus 
1.0. P = 0.88) and no difference in the incidence of dysphagia when estimated 
empirically (36 per cent versus 31 per cent, P = 0.57), by visual analogue scale 
(2.2 versus 2.8, P: 0.35), or by composite dysphagia score (8.9 versus 10, 
P=().53) between no division and division of SGV, respectively. There was a 
significant increased incidence of flatus production (88 per cent versus 70 per 
cent, P «0.04) epigastric bloating (71 per cent versus 48 per cent, P<0.02) 
and a decreased incidence of ability to relieve bloating (39 per cent versus 60 
per cent, P< 0.04) in patients who underwent division of the SGV. 











Conclusions: Division of the SGV during laparoscopic fundoplication does 
not Improve any measured clinical outcome and leads to an increase in 
"wind-related? symptoms. 


UGI 007 


The role of antioxidant vitamins in the progression of Barrett’s 
oesophagus to adenocarcinoma 

А. Fountoulakis, LG. Martin,’ К. White” LJ. Hardie.” Н.М. Sue-Ling! 
and C.P. Wild" 

! Academic Division of Surgery and ^ Molecular Epidemiology Unit, 
Epidemiology and Health Services Research, School of Medicine, 
University of Leeds. UK 


Aims: The sharp increase in the incidence of oesophageal adenocarcinoma 
over a relatively short period of time indicates that environmental factors are 
involved in the aetiology and epidemiological data suggest that dietary 
antioxidants might have a protective effect against the development of the 
disease. The aim of this study was to measure tissue and plasma levels of 
vitamin C and ascorbic acid in patients with Barrett's oesophagus. 
Methods: Blood samples and endoscopic biopsies from squamous. Barretts. 
and gastric mucosa were obtained from consecutive patients participating in 
a surveillance programme. Vitamin levels were measured by high 
performance liquid chromatography and mean values were compared by 
a two-tailed unpaired r-test. 

Results: Forty-two male and 15 female volunteers were recruited. Histology 
of the Barrett's epithelium revealed nine cases with gastric metaplasia, 45 
with intestinal metaplasia and three with dysplasia. The mean values + SD) 
of ascorbic acid in squamous, Barrett's and gastric mucosa were 111.1 
(51.13, 869 (+38) and 75.8 (35.8 ug р 1: respectively. The difference 
between the mean values in squamous and Barrett's mucosa was statistically 
significant (P = 0.02). The difference between Barrett's and gastric mucosa 
was not significant. There was also a statistically significant difference 
between the mean plasma levels of ascorbic acid in male [mean = 7.51 
(43.7) ug mL '] and female [mean = 10.14 (+42) gg mL! patients 
(P = 0.64). A trend towards a decrease in the mean plasma levels of ascorbic 
acid was noted between patients with gastric metaplasia, intestinal 
metaplasia and dysplasia (10.57 versus 7.98 versus 4.56 ug ті. 1) but this 
failed to reach statistical significance due to the small number of patients in 
each subgroup. Similar results were obtained for the tissue and plasma levels 
of vitamin C. 

Conclusions: These results suggest that oxidative mechanisms might play an 
important role in determining which patients with Barrett's oesophagus will 
progress from metaplasia to dysplasia and adenocarcinoma perhaps by 
modulating DNA damage in oesophageal mucosa. 


UGI 008 


Endoscopic ablation of Barrett's oesophagus by argon beam plasma 
coagulation: long-term follow-up 


C.D. Morris. J.P. Byrne and S.E.A. Attwood 


Department of Gastro-Oesophageal Surgery. Hope Hospital, Manchester. 
UK 


The incidence of oesophageal adenocarcinoma has risen dramatically over 
the last 30 years. Patients with Barrett's oesophagus have a risk of 
approximately 1:100 patient years for the development of this tumour. 
Endoscopic ablation of Barrett's oesophagus has been shown to lead to the 
regrowth of a ‘neo’ squamous epithelium if gastro-oesophageal reflux is 
controlled, but the incidence of subsequent tumour formation is unknown. 
Here we report the long-term follow up of 49 patients who have undergone 
endoscopic ablation of Barretts oesophagus by argon beam plasma 
coagulation (ABPC). 

Patients: Of the cohort. nine had low-grade dysplasia (LGD), nine had high- 
grade dysplasia (HGD) with the remainder having nondysplastic Barrett's 
metapiasia. The mean length of Barrett's segment was 6.7 em (range 3 
16cm). 10 patients had reflux control by antireflux surgery with the 
remainder receiving high-dose proton-pump inhibitor therapy. 

Ablation: ABPC was applied in longitudinal strips with mucosal bridges left 
between strips. These were ablated at further sessions. All metaplasia were 
ablated to within 3 cm of the gastro-oesophageal junction. All procedures 
were carried out as day-case procedures under intravenous sedation. 
Follow-up: To date, one patient has died of unrelated disease but the 
remaining patients have been followed by regular endoscopic surveillance 
for a mean of over 3 years to give a total follow up of 141.4 patient years. No 
malignancy has developed in any patient during follow-up. including those 
with initial dysplasia. 





Conclusions: This cohort represents the largest reported follow-up after 
prophylactic ablation of long-segment Barrett's oesophagus The absence of 
malignant comphcations strengthens the argument for endoscopic ablation 
in the prevention of oesophageal adenocarcinoma 
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Surgical resection for high grade dysplasia arising їп Barrett's 
oesophagus 

SM Dremer, PJ Lamb, D Karat, N. Hayes, SA Raumes and 
SM Gnffin 

Northern Oesophago-Gastric Cancer Unit, Royal Victoria Inf тагу, 
Newcastle upon Tyne NEI 4LP, UK 


Aims: The role of surgery in the management of patents with high-grade 
dysplasia (HGD) ansing within Barrett’s mucosa remams controversial The 
am of this study was to determine the incidence of mvasive adenocarcinoma 
(ACA) ш patents undergomg oesophagectomy with a preoperative 
endoscopsc biopsy diagnosis of HGD 

Methods: Between 1/4/90 and 1/11/00 & consecutive senes of 25 patients 
with a preoperative histological diagnosis of HGD aneng m Barrett's 
oesophagus have undergone radical two-phase oesophagectomy All 
patents underwent at least two endoscopic assessments and systematic 
biopsy with histological interpretation of maternal by two experrenced 
pathologists. Chnicopathological data from this cohort of patients were 
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compared with a meta-analysis of pubhshed results of surgery for HGD in 
Barrett’s oesophagus from 1990 to 2000 

Кезен: The male to female ration was 7 | and the median age 62 years 
(range 45-75), All patents had endoscopic evidence of macroscopic lesions 
within their Barrett’s segments compnaing irregular mucosa (л = 10), raised 
nodular or polypoid lesions (n=10), depressed ulceration (л=4) and 
stricture (п = 1) Surgical approach and resection techniques were the same in 
all patients Major complications occurred in 24 per cent including one chyke 
кек and an mtrathoracc bleed both requinng re-operation. The 30-day and 
m-hospital mortahty rate was 4 per cent Final histopathological assessment 
of resected specumens demonstrated 11 patents with invasive АСА 
representing an underlying malignancy rate of 44 per cent Invasive tumours 
were limited to the mucosa in seven cases, submucosa in three cases, and 
muscularis ргорпа in one case with all specimens demonstrating areas of 
adjacent multifocal HGD No patients had nodal metastases. Overall 1-year 
and 5-year survival rates were 96 per cont and 85 per cent, respectively A 
meta-analysis of the pubhshed results of 213 pabents undergoing resection 
over the last 10 years demonstrated an operative mortality rate of 2 per cent, 
an incidence of invasrve carcinoma of 44 per cent and a 5-year survival rate 
>85 per cent 

Conctosiooz: A substantial percentage of patents with HGD anmng in 
Barrett's mucosa have invasive carcinoma at the time of diagnosis which is 
not detectable by endoscopic biopsy Resection carnes a low operative risk, 
achieves an excellent long-term outcome and should remam the standard 
therapy for Barrett's esophagus with HGD. 
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The use of PET for the evaluation of recurrent or metastatic colorectal 
cancer 

T.H.A. Arulampalam,! D.C. Costa,’ M. Loizidou.' Р.В. Boulos.' 

P.J. EI! and L Taylor! 

! Department of Surgery & "Institute of Nuclear Medicine, Royal Free and 
University College Medical School, London, UK 


Aims: Positron emission tomography (PET), a noninvasive, functional 
imaging modality is a limited resource in the UK whose place in colorectal 
cancer (CRC) management needs to be evaluated against advanced, 
conventional cross-sectional imaging techniques. This study aims to 
compare PET with spiral computed tomography (CT) for the detection of 
recurrent/metastatic CRC, assessment of spread and evaluation of the 
degree to which clinical management is altered. 

Methods: Forty-two patients who were referred for either detection and/or 
staging of recurrent CRC were prospectively recruited to undergo whole 
body PET and CT. Results of PET and CT, verified by clinical and 
radiological follow up and/or biopsy, were compared to establish which 
imaging modality was most accurate for detecting recurrence and assessing 
spread. 

Results: PET (sensitivity 93.5 per cent, specificity 63.6 per cent) was more 
accurate than CT (sensitivity 71.0 per cent, specificity 72.7 per cent) for 
detecting recurrence in the 21 patients assessed for this reason. PET 
(sensitivity 100 per cent, specificity 100 per cent) was also more accurate than 
CT (sensitivity 55.0 per cent, specificity 100 per cent) for assessing extent of 
spread and in total resulted in a change in clinical management in 16 patients 
(38.1 per cent). 

Conclusion: This study demonstrates that PET is more accurate than CT for 
the evaluation of patients with suspected or confirmed recurrent/metastatic 
CRC. As a result of these findings PET led to a change in clinical 
management which included avoiding surgery in patients with disseminated 
disease and prompt commencement of alternative treatments. 
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Plasma big endothelin — a tumour marker in localized and metastatic 
colorectal cancer 


C. Arun, К.Е. Porter, N.J.M. London and D.M. Hemingway 
University Department of Leicester, University of Leicester. UK 


Aims: Changes in liver blood flow caused by an unknown splanchnic 
vasoconstrictor have been noted in colorectal cancer patients with liver 
metastases, This prospective study was performed to assess whether plasma 
levels of big endothelin-] (big ET-1). stable precursor of the most potent 
vasoconstrictor (endothelin — 1). were associated with liver metastases in 
colorectal cancer. 

Methods: Plasma samples of patients who underwent surgery for primary 
colorectal cancer and those with colorectal liver metastases from September 
1999 ~ September 2000 were taken prior to treatment and were compared to 
age-sex matched controls. Plasma samples thus taken were analysed within 
3 months by using single-step sandwich enzyme immunassay (Biomedica, 
Austria). 

Results: Plasma big ET-1 levels in patients with liver metastases (п = 43) were 
significantly elevated [4.23 pg mL `! (median)] compared to controls 
(12:20). [2.07 pg mL (median)] P=0.001 (Mann-Whitney). Median 
plasma big ET-1 levels in patients with no evidence of liver metastases 
(2.78 pg mL ^  ( —37) were not significantly elevated compared to controls 
but were significantly lower than colorectal cancer patients with liver 
metastases [P — 0.003 (Mann-Whitney). 

Conclusion: This study has demonstrated that big ET-1 could be involved in 
the spread of colorectal cancer to liver and could be the cause of splanchnic 
vasoconstriction seen in colorectal cancer patients with liver metastases. 
Plasma big ET-1 levels in colorectal cancer patients might be useful as a 
tumour marker for the identification of liver metastases at an earlier stage. 
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Hyaluronan inhibits the adherence of a colon adenocarcinoma cell line, 
SW1222, to the mesothelium in vitro 

P. Ziprin, P. Ridgway, D. Peck and A. Darzi 

Imperial College School of Medicine, St Mary's Hospital, London, UK 





Aims: Approximately 25 per cent of patients who develop recurrent 
colorectal cancer will present with localized peritoneal metastases. The aim 


of this study is to investigate the effect of hyaluronan on tumour cell 
adhesion to the peritoneal mesothelium. 

Methods: The adherence of a human colon adenocarcinoma cell line, 
SWI222, to a monolayer of a primary culture of human peritoneal 
mesothelial cells was assessed in the presence of hyaluronan or an inhibitory 
antibody to its ligand, CD44 and compared to control. The percentage of 
adhered cells was measured after а 30 min incubation period using a 
fluorometric assay. 








Results: 

Percentage Adhesion 
Hyaluronan 11.33 2 2.318 
Anti CD44 Antibody 39.69 + 4.64 


Control 41.695 5.50 





# P0001 hyaluronan versus control, 

Conclusion: Hyaluronan significantly inhibits. tumour-mesothelial cell 
adhesion, but not through its interaction. with the ligand, CD44. This 
may lead to a potential therapeutic role for hyaluronan in the surgical 
management of colon cancer. 
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Laparoscopic abdomino-perineal (AP) resection of the rectum for 
cancer does not confer any disadvantage to long-term survival 
compared with open AP resection 


К.Р. Baker, P. Neary, E. White, G.S. Duthie, P.W.R. Lee and 
ІКТ. Monson 


Academic Surgical Unit, Castle Hill Hospital, Hull, UK 


Aims: Our aim was to lock at long-term survival data in two age- and 
pathological stage-matched groups of patients who had undergone open or 
laparoscopic AP resection during a similar time-period and compare their 
long-term survival outcomes. 

Methods: We retrospectively reviewed 93 patients who had undergone AP 
resections. 24 of these were done laparoscopically, 69 open. Survival data 
was analysed using Kaplan-Meier survival curves comparing time from 
operation to date of death or latest hospital contact. if still alive, аз 
significant events for analysis. 











Results: 
Laparoscopic Open AP 
AP resection resection 
Number 69 
Mean age 65.2 
Stage: Dukes A 8 (15%) 
Dukes B 24 4,74) 





Dukes C 13 64.179) 36 (52.2% 
Mean survival time 54.48 (range 0-89) 44.40 (range 0-67) 
(months) 





(Р 270.155 log rank}. 


Conclusion: Laparoscopic AP resection for rectal cancer does not confer any 
long-term survival disadvantage over open surgery and permits rectal cancer 
resection without a large abdominal wound. 
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Immune activation in advanced bowel cancer is associated with 
tryptophan depletion and reduced quality of life 

A. Huang,' D. Fuchs, B. Widner,” С. Tsavellas,! D.C. Henderson? and 
Т.С. Allen-Mersh! 

Departments of "Surgery and “Immunology, ICSM, Chelsea & Westminster 
Hospital, London. Institute for Medical Chemistry, UK and Department of 
2 Biochemistry, University of Innsbruck, Austria 


Aims: Immune activation in advanced colorectal cancer is associated with 
impaired quality of life. We hypothesized that increased immune activation 
leads to tryptophan depietion, and hence reduced availability of the 
neurotransmitter serotonin resulting in depression and fatigue. 

Methods: Patients with metachronous colorectal liver metastases who had 
not received chemotherapy completed quality of life (QoL) questionnaires 
and had blood sampling for the measurement of serum interleukin-2 soluble 
receptor э (IL-2 sRx. soluble tumour necrosis factor receptor L(sTNF RI) 





interleukin `6 (IL-6), C-reactive protein (CRP) and tryptophan. Liver 
metastasis volume was measured by computed tomography 

Result: Twenty-five patients (median age 62 years, 17 males, medmn 
survival from blood sampling 233 days, median пусг metastasis volume 
235 mL) were studied. Serum CRP correlated with liver metastasis volume 
(r= 0.4, P=0.01), survival (r= —0,46, P=0,05) and all QoL mstruments 
(Р <0 05) Serum tryptophan correlated with IL-2 sRa (rm —0 35, Pe 0.03) 
and sTNF RI ( = —0 36, P=0.02), and with QoL (sickness mpect profile 
rw — 0.41, P=0.01 and phymcal symptom scores r= — 0.33, P=0.04) 
Coaclosion: Immune activation increased with extent of disease and was 
associated with reduced QoL, tryptophan depletion correlated with this 
chronk immune response and with QoL detenoration. Reducing tryptophan 
depletion or incregsing serotonin availability may sustam quality of hfe in 
patients with advanced colorectal cancer 
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Stage IV colorectal cancer with a mhutmally symptomatic primary 
tumour: is operation necessary? 

AL Sarela, A. Guthne,' M T. Seymour? NS Ambrose, J. Spencer,! 

PJ. Gullon, and DS O'Riordamn 

Academic Units of Ѕю gery and Medical Oncology and the Department of 
! Radiology, Leeds Teachmg Hospitals NHS Trust, Leeds 159 7ТЕ, UK 
Aims: For patients with primary colorectal cancer (CRC) and unresectable 
synchronous metastases, operations to prevent complications are associated 
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with substantial morbidity and delay m the mitiation of chemotherapy We 
studied if operation could be safely avoided ш a select group with minimally 
symptomatic primary tumours. 


: Methods: Patents with clearly mcurable stage ГУ CRC, m whom immediate 


excision of the primary tumour was unnecessary for satisfactory palliation, 
were identified durmg 1997-2000. Those unfit for ather surgery or 
chemotherapy were excluded. Dual-contrast spiral computerised tomogra- 
phy (CT) scans were reviewed m detail. Careful clinscal follow-up for 
tumour-specafic comphcations was conducted 

Results: There were 10 men and 10 women of median age 70 years Mam 
presenting symptoms were change bowel habits (eight), rectal bleeding (five), 
weight loss (four), dysuma (two), or appendicitis (one) Primary tumours 
were located m the nght colon (five), transverse colon (one), left colon 
(seven) and rectum (seven). Lrver metastases were noted in 19 patents and 
replaced <25 per cent of the Irver in 8, 25—50 per cent in 5 and > 50 per cent 
m ях patients. Lung metastases were noted in seven and ascites or pentoneal 
deposits in four patients There was no evidence of intestinal obstruction on 
the baseline CT scan in any case. Following diagnosis, all patents recezvod 
systemic 5-FU-besed chemotherapy. At median follow-up of 12 months, the 
l-year actuarial survival rate was 53 per cent Three patents mth sigmoid 
cancers developed colonic obstruction requinng uncomplicated bowel 
resection ш one and insertion of a colonic stent m two patients, at mtetvals 
of 3, 12 and 20 months from diagnosis 

Conclusion: Resection of a minimally symptomate primary tumour may be 
safely deferred in patents with good performance status who receive 
systemic chemotherapy Such a policy is associated with a low гик of 
compbcations prior to death due to progressrve systemic disease. 


ASGBE Hepatobiliary 1-12 
ASGBI: Hepatobiliary 1-12 


HPB 001 
Long-term results of distal pancreatectomy for chronic pancreatitis 


К.К. Hutchins. R.S. Hart, M. Pacifico and R.C.N. Williamson 
Hammersmith Hospital, DuCane Road, London W12 OHS. UK 


Aims: To determine the long-term results of distal pancreatectomy for 
chronic pancreatitis in terms of survival, pain relief and pancreatic function. 
Methods: Among 75 patients with chronic pancreatitis operated over a 
20-year period, there were 50 men and 25 women of median age 41 year 
(range 17-75 year). Aetiological factors were alcoholism (7-42), miscel- 
laneous (58) or unknown (л = 25). Median duration of symptoms was 
36 month (range 1-300 months). The dominant symptom was pain (п = 69); 
eight had acute on chronic pancreatitis, 30 patients had pseudocyst, Sfive 
bleeding/pseudoaneurysm and three suspicion of cancer. There was 
endocrine dysfunction in 17 and exocrine dysfunction in 31. 

Results: Distal pancreatectomy was completed in a median 3.5 h (range 1.5 
6.5 h) with conservation of the spleen in 27 of 75 cases (36 per cent). The 
postoperative morbidity rate of 31 per cent was not affected by splenectomy: 
four patients were re-operated on for bleeding or fistula. There was one early 
postoperative death from haemorrhage. another death within 12 months 
from pulmonary embolus and seven late deaths, giving an overall mortality 
rate of 12 per cent. Two late deaths were due to pancreatic disease 
(pancreatitis, diabetes) and five to continuing alcoholism (suicide, cardio- 
myopathy, cirrhosis, bleeding duodenal ulcer, pneumonia). At a median 
follow-up of 38 month (range 2-247 month), 32 of 69 patients were pain- 
free. six had mild/occasional pain and 31 had troublesome pain, of whom 23 
underwent further intervention (operative or radiological neurolysis n=9, 
completion pancreatectomy m= 12, sphincteroplasty n=] and cystojeju- 
nostomy n=l}. Repeat glucose tolerance curves were diabetic in 31, 
impaired in eight and normal in 30, while exocrine failure was detected in 42 
patients. 

Conclusion: Distal pancreatectomy achieves long-term analgesia in 50 per 
cent of cases and marked improvement in another 5 per cent at the expense 
of some initial risk (1.3 per cent operative mortality rate) and a tendency to 


exacerbate diabetes far more than exocrine disturbance. Three-quarters of 


those with recurrent pain may require further treatment. whether neurolytic 
or resectional. 
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A prospective randomized controlled trial comparing nasogastric and 
nasojejunal feeding in severe acute pancreatitis 

F.C. Eatock, P. Chong, N. Menezes, C.W. Imrie, C.J. McKay and 
С.К. Carter 

Lister Department of Pancreatico-biliary Surgery, Glasgow. Royal 
Infirmary, UK 


Aims: Enteral feeding is now the preferred methods of nutritional support in 
patients with severe acute pancreatitis, however, 
nasojejunal tubes by X-ray screening or fibreoptic endoscopy can be 
problematical. We have previously reported pilot date suggesting naso- 
gastric feeding severe acute pancreatitis may be practical and safe. We 
undertook a randomized controlled trial comparing feeding via nasogastric 
and nasojejunal routes in patients with severe acute pancreatitis. 

Methods: Fifty patients admitted with severe acute pancreatitis were 
randomized to receive either nasogastric or nasojejunal feeding. Severity 
of disease was defined by Glasgow Prognostic Criteria. APACHE H Score. 
CRP and contrast-enhanced CT scan. All patients received full supportive 
care with cardio-ventilatory and renal support as required. CRP and pain 
were assessed daily (Memorial Sloan-Kettering linear analogue scale). 
Results: Aetiology was identified as gallstones (29 patients). ethanol (18) and 
miscellaneous (three). Four patients died in each group. There was no 
significant differences between study groups. The table shows mean CRP 
levels (+ standard error (SE) and mean pain scores (SE) on the first 5 days 
of feeding: 

















Day ! Day 3 Day 4 Day 5 
NG group CRP 249 20 170 i29 99 
(20.7) 146.3) (36) Qu (18) 
NJ group CRP eH 175 174 117 190 
(2.40 (33.1) (36) en (295 
NG group pam 65 57 A9 i9 0.5 
(23 aun (2.3) (2.6) (0.1) 
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Conclusion: We conclude that there is no clinically apparent adverse effect 
from nasogastric feeding in severe acute pancreatitis and avoids the logistical 
problems associated with nasojejunal route. 
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ERCP or MRCP - clinical pathway based on 1000 consecutive cases 
R. Dawson, L. Moseley.’ М.Е. Foster and E. Hicks 

Royal Glamorgan Hospital, Llantrisant, Mid Glamorgan, ' University of 
Glamorgan. School of Care Sciences, UK 


Aims: The aim of this study is to define the optimal role of magnetic 
resonance cholangiopancreatography (MRCP) and endoscopic retrograde 
cholangiopancreatography (ERCP) in assessing biliary and pancreatic 
disease. 

Methods: The records of 1000 patients who underwent ERCP were reviewed 
from the departmental register. Data were gathered about the clinical 
indications for the procedure, ultrasound findings, liver function tests and 
the outcome of ERCP. Patients were placed in one of 14 indication groups. 
These data were analysed to obtain a therapeutic rate (proportion of 
therapeutic examinations) for each group. A projection was then made on 
these 1000 patients by allocating those with a therapeutic rate (TR) > 60 per 
cent to an ERCP in the first instance and those with TR «60 per cent to a 
MRCP. The number of projected normal ERCPs and dual imaging avoided 
was calculated. 

Results: One thousand attempted ERCPs were reviewed of which 911 were 
successful (91 per cent). The ‘therapeutic rate’ of ERCP varied according to 
the indications. In patients with jaundice and dilated ducts it was 80 per cent, 
while in patients with abdominal pain and abnormal liver function tests 
(LFTs) or jaundice the TR was 22 per cent. The odds were more evenly 
matched in pain and dilated ducts (41 per cent), pancreatitis with abnormal 
LFT's or dilated ducts (46 per cent) and abnormal LFTs alone (39 per cent). 
Other therapeutic rates include postoperative bile leak (95 per cent), RUQ 
pain only (17 per cent), jaundice alone (65 per cent), dilated ducts alone (70 
per cent), and pancreatic mass (98 per cent). Using a 60 per cent TR cut-off 
projection, 305 ERCPs would have been avoided completely in this group 
although 77 normal examinations would have been performed. Only 131 
patients would have had both MRCP and ERCP. These results are 
significant (chi square = 350.2. df= 26, P«0.01). They are also clinically 
important with an eta (outcome as dependent) of 0.398. 

Conclusion: Patients who fall in indication groups with a therapeutic rate 
>60 per cent should have an ERCP in the first instance and those with 
TR «60 per cent should have a MRCP. This will result in fewer 
nontherapeutic ERCPs but at the same time, less dual imaging and better 
utilization of resources. 
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Surgical bypass versus non-surgical palliation for unresectable 
pancreatic head and periampullary malignancy 


A.G.W. Moses. A.R. Davies, N. Dowidar. К.К. Madhavan, J.F. Forbes.! 
R.W. Parks and O.J. Garden 

Departments of Clinical and Surgical Sciences ( Surgery i, and | Publi 
Health Sciences, University of Edinburgh, UK 


Aims: Those surgeons who dispute the value of laparoscopy. laparoscopic 
ultrasound or endoscopic ultrasound in the staging of potentially resectable 
pancreatic head and periampullary malignancies claim the patient diagnosed 
with unresectable cancer (without metastases on a CT scan) would he best 
palliated by a prophylactic surgical biliary and gastric bypass procedure; 
despite the absence and the unlikelihood of there ever being an appropriate 
prospective randomized trial to address this question in the era of €T 
imaging. We have performed the closest appropriate study, comparing 
patients staged grade H (sl) at laparoscopic ultrasound (and thus not 
receiving а primary operation) with those staged as grade | who 
subsequently received a surgical bypass (SB) due to unresectable disease, 
in order to determine whether surgical bypass offers potential benefit 
(accepting the potential bias in this study in favour of the bypassed group). 
Methods: Theatre records and the Lothian Surgical Audit Database were 
used to identify 92 appropriate patients who had undergone laparoscopic 
staging with a view to potential pancreaticoduodenectomy between Jan 1995 
and May 2000. 21 of these patients had been staged as having low volume 
grade IV disease (sIV) at laparoscopy. but they were included in this study as 
we were interested to compare their outcome with the stage И patients. 
District hospital (if appropriate), Edinburgh Royal Infirmary and primary 
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care case notes for the patients were obtained following death and reviewed 
for data collection A complete record of survival from and all procedures 
occumng following the date of laparoscopic ultrasound until death was 
therefore obtained without the potential bias of over intervention which may 
occur in а prospective study (Data expressed: median with range, 
comparisons between groups were made usng Mann-Whitney U-test ) 
Reset; Thirty-five patients underwent a surgical bypass (SB), 36 and 21 
underwent non surgical palliation for stage П (sI) and stage IV (ГУ) 
disease, respectively There was no significant difference in survival (months) 
assessed by the Kaplan~Meser method between the three groups (SB 68, 
1 5-32 7; 5П 7 6, 0 9-19 61, sIV 6 3, 10-324) Total days spent in hospital 
was significantly greater for bypassed patients (SB 26, 13-74, sII 15, 1-64, 
sIV 13, 2-33), SB versus P= 0 0045, SB versus ГҮ P<0 0001 10 out of 57 
patients treated non-surgically had never been jaundiced (despite lesions in 
the bead and uncinate) and were not stented, while 23 subsequently required 
further stenting (11 patients requinng one, and aght requinng two 
subsequent stents) Nine patients expenenced late gastric outlet obstruction 
( 5, sIV 4) (at 5, 0 7-18 months), although one in each group did so at a 
terminal stage of their Шоева the rate of late gastroenterostomy being 12 per 
cent The supposition that surgical bypass reduced subsequent hospitaliza- 
tions (SHo) was not supported SB post bypass (SHo events /, 0-12: days 9, 
0-53), зП post laparoscopy (SHo events 1, 0-8 days 12, 0-64), sIV (SHo 
events 2, 0-3 days 10, 0-32) There was also no difference in hospice 
utilzation 

Coocimion: As patients undergoing surgical bypass procedures spend 
ngnificantly more days m hospital yet have no improvement ш survival or 
subsequent hospitahzations, 1nappropnate laparotomy can be avowed by 
the use of staging laparoscopy and laparoscopx ultrasonography Patents 
staged as grade ГУ at laparoscopy have a similar outcome to those with only 
locally unresectable disease. 
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Management of choledochal cysts in adults 

Н.О Atkinson, CP Fischer, К de Jong КК Madhavan, R.W Parks 
and OJ Garden 

University Department of Sis кету, Royal Infa та y of Edinbui gh, 
Edmina gh EH3 9YW, UK 


Alma: Choledochal cysts are rare in the western worid and are diagnosed 
prmarly ш childhood The management of these lesions in adults ш 
complex, as many patients undergo madequate operations as children We 
present a contemporary cohort of patients that emphasizes the complexity of 
management of this disorder in adults. 

Methods: The medical records of all adults presenting with choledochal cysts 
to Edinburgh Royal Infirmary, between 1992 and 2000 were reviewed 
Detailed analyses were made of their clinical presentations, biochemical and 
radiological findings, management, anatomical anomalies, comphcations 
and outcomes 

Result: Seventeen patients (13 females and four males) with a mean age of 
28 years (range 18-49) were identified. According to the Todan: classifica- 
tion of congenital bile duct cysts, 13 patients had Type I cysts, two had Type 
IVa cysts, one had a Type V суш, and one had a Type IVa/V cyst. All 
petients had recurrent abdominal pain, 80 per cent with symptoms of 
recurrent nausea, 53 per cent with vomiting, 20 per cent with dyspepsia and 
13 per cent with weight loss At referral, 60 per cent of patients had a history 
of cholangitis and 27 per cent bad a previous episode of pancreatitis Delay 
to diagnosis (symptom onset to referral) ranged from 1 week to 6 years 
(mean 11 months) A number of anomahes were identified during 
investigation or at operation, including aberrant hepatic artery (24 per 
cent), anomalous p-b junction (18 per cent), accessory gallbladder (6 per 
cent) and primary ductal stncture (6 per cent) Faght of the 17 patients had 
previous biliary surgery as children or young adults Cholecystectomy had 
been performed in two patients, cystduodenostomy in five patients while a 
further patient had undergone transduodenal sphincteroplasty for recurrent 
pancreatitis The cyst (or part of the cyst) remained m stu in all patients who 
had undergone previous surgery 16 patients underwent definitive surgery at 
our mstituton, which included complete cyst excemon and bepatcoyegu- 
nostomy while one patent is awaiting hver transplant There were no 
operative deaths and no cases of mahgnancy were found Four of the 16 
patients had minor postoperative compliatons Two patents required 
additional revizion of the hepatico-jejunostomy for recurrent cholangitis 
Concimion: Many adults with choledochal cysts have undergone a previous 
inadequate operation, which mereases the complexity of subsequent surgical 
procedures Complete cyst excmon with bepeticojjunostomy ц the 
recommended therapy for patients with choledochal cysts. Patients with 
choledochal cysts who have undergone previous operative procedures in 
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which the cyst has been incompletely excised, should undergo definitrve 
revisional surgery 
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Day surgery laparoscopic cholecystectomy with a 6-hoor stay as a 
successful routine procedure 


RA Coulthard and J JT Tate 
Depa tment of бш кету, Royal United Hospital, Bath, UK 


Aims: To introduce laparoscopic cholecystectomy to our Day Surgery Unit 
and assess the implications of a 6-h post op stay 

Methods: All patients with symptomatic gallstones were conmdered for day- 
case laparoscopic cholecystectomy Patients were excluded rf major medical 
comorbidity but not on the basis of age or BMI Surgery was performed m a 
dedicated Day Surgery Unit and cholangiography was performed selec- 
tively All patients were assessed at 6 h post operatively for discharge and 
followed up by telephone at 24 h, 48 h and 2 weeks post op 

Results: One hundred and thirty-two patients (114 female (86 per cent), 18 
male) were studied, 90 patients (69 per cent) were discharged at 6 h Of these 
one patient (1 1 per cent) required a GP vint at home withm 24 h and 1 
patent required readmission through А & E The remamung 88 patents 
(97.7 per cent) reported no problems and were satisfied with day-case 
treatment Two patients subsequently required admission (ileus one, bile 
leak one), but no-one required further surgical intervention Of 40 patients 
admitted two required open surgery (1 5 per cent), the remaming patients 
were complaining of nausea or drowmness in approxumately equal 
Proportions 

Conclusion: Day-case laparoscopic cholecystectomy 1s successful in the 
majority of patients, if a significant number of overnight admissions ш 
anticipated 
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Ап unosnal experience of laparoscopic bile duct exploration 
SE Tranter and MH Thompson 
Department of Su gery, Southmead Hospital, Bristol 


Aims: Most reports of laperoscopic bile duct exploration suggest that а 
relatively high proportion of stones can be removed via the cystic duct with 
success rates around 90 per cent Conversion to open exploration 1s usually 
well below 10 per cent 

Methods: One hundred and thirty-eight patients aged 17—90 (mean 550) have 
undergone laparoscopic exploration of the common bile duct. 46 per cent 
were jaundiced at the tme of operation Transcystic exploration was 
attempted in all but only achieved in 37 (27 per cent) The ability to perform 
transcystic exploration related more to tbe configuration of the cystic duct 
than to stone size Initial duct clearance failed in 18 per cent because of 
impacted stones This was reduced to 2 per cent after hithotrpsy was 
introduced for impacted stones 

Results: Conversion for severe gallbladder inflammation occurred in 11 per 
cent of cases 60 per cent of these patients were jaundiced at the time of the 
operation but they did not have larger stones There were no deaths and no 
pancreatitis comphestions occurred in 17 per coat Median postoperative 
stay was 2 days for transcystic and 4 days for transductal exploration 
Conclusion: Laparoscopic bile duct exploration effectively clears the bile 
duct а high transductal rate and conversion rate for gallbladder 
inflammation have been observed 


HPB 008 
A ten-year experience In the management of galibledder cancer 
GCS Smith, J. Burns, К.К. Madhavan, OJ Garden and R W. Parks 


Department of Hepatobillay Sua gery, The Royal Infirmary of Edinburgh, 
Edmbii gh, UK 


Aims: To assess outcome ın all patients diagnosed with gallbladder cancer 
withm a tertiary referral centre over a 10-year penod by retrospective case 
note review 

Methods: Patients diagnosed with gallbladder cancer from 1990 to 1999 were 
identified by review of case notes and pathology records 

Results: Fifty-one cases of gallbladder cancer were identified The records of 
seven patients were unavailable and of the remaining 44 patients, 11 were 
male and 33 female The mean age at diagnosis was 66 years (range 42-90) 
Diagnosis was established preoperatrvely in 25 patients (57 per cent), at 
cholecystectomy ш five patients (11 per cent) and incidentally following 
pathological examination ш 14 petients (32 per cent) Of those diagnosed 
preoperatively, all 25 were ether unresectable or were conmdered unsuitable 
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for surgery for other reasons. The mean survival in this group was 5 months. 
however, one patient with T4 № Mo remains alive at 30 months. AH five 
patients diagnosed at cholecystectomy were unsuitable for curative 
resection. The mean survival in this group was 5.5 months. Of the 14 
patients with an incidental diagnosis. 8 (57 per cent) had potentially curable 
disease. Five of these patients underwent hepatic resection and are currently 
alive or have a postoperative survival of more than 5 years. The other three 
patients, who all had ТІ disease, had no further surgical intervention: one 
patient remains alive after 8 years and two patients died at 39 and 
13 months, respectively. Six patients with an incidental diagnosis of gall- 
bladder cancer had advanced disease or were deemed unsuitable for radical 
surgery. The mean survival in this group was 10 months. 

Conclusion: Prognosis for gallbladder cancer is poor for patients diagnosed 
preoperatively or at the time of cholecystectomy. The outlook for patients 
with an incidental finding of gallbladder cancer on pathological a 
is favourable if radical resection is undertaken. 






HPB 009 


A comparison of standard and extended hepatic resections: indications, 

complications and outcomes 

G.D. Stewart, P.C. Shrestha, E. Currie, К.К. Madhavan, R.W. Parks and 
O.J. Garden 

University Department of Surgery, Roval Infirmary, Edinburgh. EH3 9YW, 
UK 

Aims: This study compares and contrasts the demographics. indications, 
morbidity, mortality and survival for standard and extended hepatic 
resections in a major hepatobiliary centre. 

Methods: Details of patients undergoing standard and extended hepatic 
resections in a regional hepatobiliary unit. between October 1988 and 
September 2000 were reviewed. 

Results: There were 185 standard hepatectomies (85 men, 100 women) and 
54 extended hepatectomies (29 men, 25 women) performed. The median age 
was 55 years (range 19-82 years) for the standard group, and 61 years 
(range 24-78 years) for the extended group (P-0.048). 63 per cent of 
standard hepatic resections were performed for malignant disease (colorectal 
metastases 63 per cent, cholangiocarcinoma 15 per cent, others 22 per cent, 
compared with 85 per cent of extended hepatectomies (colorectal metastases 
56 per cent, cholangiocarcinoma 23 per cent, others 20 per cent) (P = 0.002). 
The remaining standard hepatectomies (37 per cent) were performed for 
hepatic cysts (32 per cent), benign non cystic lesions (62 per cent) and trauma 
(6 per cent); whereas the remaining extended hepatectomies (15 per cent) 
were undertaken for hepatic cysts (25 per cent) and benign non-cystic lesions 
(75 per cent). Major perioperative morbidity occurred in 21 per cent of 
standard hepatectomy patients and in 33 per cent of patients undergoing 
extended resection. Minor complications occurred in 30 per cent and 25 per 
cent of patients repectively. There were eight postoperative deaths 
(<1 month postoperation); four patients (2 per cent) following standard 
resections and four patients (7 per cent) following extended resections. 
Median postoperative stay was 11 days for the standard procedure and 
15 days for the extended operation (P < 0.0001). Using the Kaplan-Meier 
point estimation, the overall median predicted survival was 66 months for all 
patients undergoing a standard resection (Cf = 52-79) and was 47 months 
for all patients undergoing an extended resection (CI = 12-82) (P = 0.02 log 
rank test), The median predicted survival for patients with colorectal 
metastases following standard resection. was 66 months (CI — 38-94) 
compared to 23 months {CI = 13-33) for extended resections (P = 0.009 
log rank test). 

Conclusion: There were differences in the indications for performing a 
standard or extended hepatectomy; the incidence of postoperative 
complications was similar in the two groups of patients although 
pestoperative hospital stay was significantly longer following extended 
hepatic resection. Survival following extended resection was significantly less 
than for patients undergoing standard resection and may reflect. more 
advanced pathology. 





HPB 0010 

Surgery for recurrent hepatic or other visceral metastases from 
colorectal cancer. Is it worthwhile? 

J.B. Ward. A. Radtke, K. Cummins and A. Wu 

Department of Surgery, University Hospital Aintree, Liverpool, UK 

Aims: Hepatic resection for colorectal metastases has been demonstrated to 
be beneficial in many cases, but recurrence following such treatment 
generally has a bad prognosis. The aim of this study was to assess the results 
of repeat hepatic or other visceral resection for recurrent metastases. 
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Methods: Patients under follow-up after liver resection for colorectal 
metastases who developed recurrent metastases in the liver or other organs. 
were assessed for repeat resection. Those with local recurrence and 
peritoneal disease were excluded. Outcome in those undergoing repeat 
resection was examined. 

Results: Eighteen patients being followed up after hepatic resection for 
coforectal metastases underwent surgery for recurrent hepatic or other 
visceral metastases. Thirteen patients underwent one further operation, five 
had two further resections. 10 patients had repeat liver resections (one 
twice). six lung resections, three splenectomies, one partial pancreatectomy 
and one cerebral metastasectomy. Two of these patients have also had 
recurrent local omental disease excised. In this group of patients there were 
no serious postoperative complications and no hospital deaths. At the time 
of analysis, six patients were known to have died, 29.5 months (median) post 
primary colonic resection (range 14—49), 23 (12-40) months after initial 
hepatic resection, and 12.5 (9-21) months after the final resection. Of those 
still alive 10 are clinically and radiologically clear of disease 57.5 months 
(median? after initial colorectal surgery (range 18-124 months), 43 (16-58) 
months after their first hepatic resection, and 22 (6-42) months after the last 
resection. Four of these patients have had a total of three separate resections 
of metastases. The other two surviving patients have recurrent local or bone 
metastases and are receiving chemo/radiotherapy 45 and 75 months after 
their initial disease, 10 abd 22 months after their last operation. 
Conclusion: Although the results of surgery for recurrent colorectal disease 
in the liver and other viscera have variable outcome, a small number of cases 
may be considered for further resectional surgery with acceptable results and 
increased survival benefit. 


HPB 0011 


Right bepatic trisectionectomy: experience in 85 cases for advanced 
tumours 


К. Menon. К.У. Ravindra, №. Ahmad, M. Attia, K.R. Prasad, 
G.J. Tcogood and J.P.A. Lodge 


Hepatobiliary Unit, St James's University Hospital, Leeds, UK 


Aim: Right hepatic trisectionectomy is one of the most major hepatectomies 
and involves resection of hepatic segments 4,5.6.7 and 8 + 1. 

Methods: During 1993-9 we carried out 85 right hepatic trisectionectomies 
for metastasis (п = 55), cholangiocarcinoma (л == 10), hepatocellular carci- 
noma (2 = 5), benign lesions (n —6). other liver tumours (7:9) in patients 
aged 21-76 years and with at least one year's follow-up. Our technique has 
been based on: (1) extrahepatic division of the right portal pedicle and right 
hepatic vein; (2) ultrasonic. parenchymal dissection with intrahepatic 
division of the segment 4 pedicles and middle hepatic vein: (3) selective 
use of hepatic ischaemia. Concomitant caudate (segment 1) lobectomy was 
performed in 20 patients. Additional nonanatomic hepatic resections of the 
residual segments (1-3) were necessary in 17 patients (20 per cent). Bile duct 
excision and hepaticojejunostomy was needed in 23 patients, and associated 
resections included diaphragm (п = 11), large bowel (n=5) and IVC/right 
atrium (n = 6, 4 ex vivo). Pringle’s manoeuvre was needed in 31 (36 per cent) 
and hepatic vascular exclusion in 10 patients (11 per cent). 45 (53 per cent) 
patients required blood transfusion (median 2 units). 

Results: There were two deaths within 7 days (2.4 per cent). A further eight 
patients (9.4 per cent) died within 60 days, reflecting the late stage of tumour 
presentation in our series. There have been 16 late disease-related deaths (19 
per cent) after 2-41 (mean 12) months. 59 patients (69 per cent) are alive at 
12-92 (mean 39) months, two following further hepatic resection. Detailed 
analyses will be presented. 

Conclusion: Right hepatic trisectionectomy, although technically straight- 
forward, remains a formidable operation. This series includes a high rate of 
associated resection of additional hepatic and extrahepatic disease. 





HPB 2012 
Hepatic resection for colorectal metastases in elderly patients 
S.T. Yeung, T.G. John. M. Rees, J.G. Wells and S. Bygrave 


Department of Hepatobiliary Surgery. The North Hampshire Hospitai 
NHS Trust, Basingstoke, Hampshire 


Aims: Concerns regarding the outcome of liver resection in elderly patients 
with colorectal liver metastases (CLM) were addressed by subgroup analysis 
of a large single-centre experience. 

Methods: Prospective data from 500 consecutive liver resections performed 
between November 1986 and November 1999 were analysed. Of 387 liver 
resections for CLM. two subgroups were defined: patients age < 65 years 
(Group A: 1-250) and those agez65 years (Group B; n= 137). 
Demographic data, ASA grade, operative blood loss, morbidity and 
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mortality rates and 1, 3 and 5-year cancer-specific survival for patents 
followed for at least 1 year were compared (Каріап-Меют method) 

Results: There were no significant differences between groups A and B with 
respect to median blood loss (380 mL esus 370 mL), major morbidity (3 
per cent versus 5 per cent) or operative mortality (1 per cent versus 2 рег 
cent) The overall cumulative 1, 3 and 5 years survival for groups А and B 
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were 90 per cent, 60 per cent and 39 per cent and 92 per cent, 49 per cent and 
20 per cent for the over 65 age group (P=0 056, log rank test = — 1,59) 

Conaciusion: Major hepatic resections for CLM may be achieved safely with 
extended survival in elderly patents treated in specialist surgical units 
However, overall survival is inferior when compared with younger patients 


61 


ASGBLE Vascular 3-24 
ASGBI: Vascular 13-24 


Vascular 013 

A new MRI technique to detect high-risk carotid plaque in patients 
with cerebral ischaemia 

К.Е, Murphy,! A.R. Moody, S.T. MacSweeney,^ W. Tennant? and 

J. Lowe" 

Departments of ! Academic Radiology, ^Vascular Surgery, and ? Pathology. 
Queen's Medical Centre, University of Nottingham, UK 





Aims: A novel MRI sequence has been developed that can detect thrombus 
in vivo, showing it as high signal. We aimed to see if the technique can 
demonstrate intraplaque haemorrhage in carotid atheroma and thereby help 
to characterize plaques at high risk of embolization. 

Methods: Nineteen patients undergoing assessment for carotid endarter- 
ectomy for symptomatic 70-99 per cent stenosis were imaged with the 
technique pre-operatively. The excised arteries were then histologically 
classified as American Heart Association type VI complex plaque (contain- 
ing haemorrhage) or type V fibroatheromatous plaques. These were 
correlated with the MRI scans. 

Results: Fourteen of nineteen plaques were type VI and 5/19 were type V. 13 
14 of the complex plaques were positive for high signal and one was negative. 
4/5 type V plaques were negative and one was positive (two-tailed Fisher's 
exact test, P= 0,006). These give a sensitivity of 92.8 per cent and a specificity 
of 80 per cent for the technique to detect complex plaque. 

Couclusion:: This thrombus imaging sequence can identify patients who have 
complex carotid atheroma and are hence at highest risk of recurrent 
ischaemic symptoms. It may be of value in directing surgical interventions 
and plaque stabilising medical therapies in borderline surgical cases. 





Vascular 014 
The clinical and cost effectiveness of treating claudication 


LC. Chetter, J.I. Spark, PJ. Kent, D.C. Berridge, D.J.A. Scott and 
К.С, Kester 
Dept of Vascular Surgery, St James's University Hospital. Leeds 





Aims: This prospective observational study aims to assess the clinical and 
cost effectiveness of different treatments for intermittent claudication. 
Methods: We studied 4 groups of claudicants: 34 undergoing conservative 
medical therapy (CMT); 33 undergoing a supervised exercise programme 
(SEP); 117 undergoing percutaneous transluminal angioplasty (PTA): and 
33 undergoing surgery. Clinical effectiveness was analysed by calculating the 
number of quality adjusted life years (QALYs) gained at 12 months and 
5 years using EuroQoL time trade off index measured prior to and 6 months 
following intervention. CosVQALY for each intervention were calculated 
using recommended discount rates. 

Results: 





QALYs gamed 


Marginal cost per QALY gained (1) 


SEP PTA Surger. 











23 843 27 351 20 i 30 186 
5961 6839 6582 9605 





| year 0.0 ) 
5 0.41 041 0.61 








Conclusion: PTA and surgery are clinically effective in the treatment of 
claudication, The use of PTA as a primary treatment for claudication is 
further supported by the economic analysis. 


Vascular 015 

Can duplex sonography replace angiography in patients with 
intermittent claudication? 

D. Phillips. A. Handa, J. Walton. V. Martin, J. Collin and L. Hands 
Nuffield Department of Surgery, John Radcliffe Hospital, Oxford. UK 


Aims: To examine the effect of using duplex sonography to replace 
diagnostic angiography in patients with intermittent claudication. 
Methods: In a prospective study from | October 1997-31 September 1999, 
480 patients with intermittent claudication underwent lower limb arterial 
duplex sonography as part of an ongoing claudication assessment pro- 
gramme. [21 of these patients subsequently underwent angiography and the 
results were independently compared. Each examination was divided into 11 
arterial segments and the presence or absence of significant disease (stenosis 
of greater than 50 per cent or occlusion) recorded. 
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Results: In eight patients duplex sonography of the aorto iliac segments 
failed leaving 1039 segments for comparison. The results are shown in the 
table. 


Table | Duplex versus angiographic findings in different arterial segments 














Aorto- Common Superficial 

ihac femoral femoral Popliteai 
n 283 190 196 190 
Sensitivity ORS t 0.97 0,92 
Specificity 0.92 0.96 H 0.97 





Overall there was agreement between duplex and angiography in 95 per cent 
of arterial segments. The sensitivity of duplex sonography compared with 
angiography was 93 per cent and the specificity 96 per cent. The kappa 
statistic was 0.87 indicating very good agreement. 

Conclusion:: Arterial duplex sonography correlates well with angiography. 
Angiography can be reserved for those patients requiring an interventional 
procedure or where duplex sonography fails to adequately demonstrate the 
iliac arteries. 


Vascular 016 
Treating claudication: the impact on quality of life 


L.C. Chetter, J.I Spark, P.J. Kent. D.C. Berridge, Р.А. Scott and 
К.С. Kester 


Dept of Vascular Surgery, St James's University Hospital, Leeds, UK 


Aims: This prospective observational study aims to compare and contrast 
the effects on quality of life (QoL) of different treatments for intermittent 
claudication. 

Methods: We studied four groups of claudicants: 34 undergoing conserva- 
uve medical therapy (CMT); 33 undergoing a supervised exercise 
programme (SEP); 117 undergoing percutaneous transluminal angioplasty 
(РТА); and 33 undergoing surgery. QoL. was assessed using the Short Form 
36 6). prior to and 6 months post-intervention. The SF36 measures: 
physical functioning (PF) and role (RP), social functioning (SF), emotional 
TOle(RE). mental health (MH), vitality (V), pain (P) and general health 
(GH). SF 36 results are presented as standard scores. 














Results: 
CMT SEP PTA Surgery 
Pre б months Pre 6 months — Pre 6 months Pre 6 months 
PF 0.8 Et 0.85 LI < 0.7% 
ЁР 0.65 06% - 0.7 ~ LO 0.65% 
ВР ок 08 -0.8 08 0.5* 
Vit 0.3 -0.5 -0.43 0.75 0.45* 
SF 0.95 Là 0.8 1.5 “0.8* 
мн 0.45 -045 -02 0.5 0.5 








*P < 0.05, Wilcoxon matched pairs test 

Conclusion: Pre-interventional QoL in claudicants undergoing PTA and 
surgery is inferior to those undergoing CMT and SEP, thus surgeons are 
selecting the most invasive management for the most incapacitated 
claudicants. CMT and SEP have little impact on QoL. PTA and surgery 
both improve QoL, however, only with surgery does postoperative QoL. 
approach that of a matched population. 


Vascular 017 

Subintimal angioplasties — five-years’ clinical follow-up in a single unit 
including all the *learning curve' 

C.D. Rodd, A. Saini, К. Lotzof, A.J. Marcus and R.L. Bird 

Barnet and Chase Farm NHS Trust, UK 

Aims: To audit primary radiological and clinical success, and subsequent 
outcome of all subintima! angioplasties, performed for long segmental 
femoro-popliteal occlusions, in a single unit. 

Methods: The X-rays and the case notes of all subintimal angioplasties were 
reviewed. 
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Results: From March 1995 to July 2000, 56 patents between the ages of 51 
and 92 years, underwent 66 subintumal angioplasties 





Primary outcome No Secondary outcome No 

Prmary тисс =бб pet сет! 

isa! ашны iis 19 Walking 15 
Uke bealing 3 
Chemical 1 

Prunary chmcal failure 1 Chem symp and maj ampatabon 1 

Secondary chmceal failure 5 Pt 2 
Bypass 1 
Repeat PTA 2-1 Rad Succ 

No follow-up records 9 

Promary recbelogyal lure = 34 per cent 

Bypass proceduro 8 Died 3 
Amputation 1 
Good outcome 2 
Lost to follow-up 1 

Diego 5 erp era 3 

Success) Lost to follow-up 1 
йды Fao Bem шыт | 
symp 1 
Conservate пик 2 1 
No follow-up records 6 


Conchrsiom: Subintimal angioplasty is possible ш a DGH and our results 
contmue to mprove with the learning curve. Our ехрегепое of primary 
failure with poor outcome has enabled us to define cntena for appropriate 
case selection 


Vascular 018 
Comparison of vein and prosthetic grafts for femoro-crural bypass 


B Lindsey, CJ Vickery, NS Balan, С Cosgrove and S Ashley 
Vascular Surgery Unit, Derriford Hospital, Plpmouth, UK 


Ај: It is widely accepted that autologous vein graft is the optrmal conduit 
for femorocrural reconstruction. The purpose of this study was to compare 
the performance of vem and prosthetic grafts in a consecutive, non- 
randomized senes of femoro-crural reconstructions performed within a 
single vascular flim 

Methods: A 5-year series of 103 femoro-crural reconstructions 1n 97 patients 
(56 female, 41 male), median age 75 years (range 44-94 years), with critical 
ischaemia, performed by one surgeon, was analysed. A prosthetic conduit 
(PTFE or Heparin-bonded Dacron) was used if autologous vem was deemed 
inadequate on duplex scanning (<3mm), or at the time of harvestmg All 
distal prosthetic graft anastomoses were performed usmg a vein cuff Pre- 
operative run-off was scored on the basis of duplex imaging or angiography 
for each calf vessel minrmum score 0, maximum score 6 for each limb 
Duplex scanning or the presence of a palpable distal pulse confirmed graft 
patency. 

Results: Mean follow up was 3 years There were 52 limbs with vem grafts 
and 51 imbs with prosthetic grafts Median age was similar in the vein 
(78 years) and prosthetic groups (76 years) as were median pre-op run-off 
scores (3) I-, 2-, 3- and 4-year vein and prosthetic cumulative primary 
patency rates were 61 per cent, 57 per cent, 57 per cent and 45 per cent and 68 
per cent, 63 per cent 48 per cent and 48 per cent, respectively Kaplan-Meier 
survival analysis showed no significant difference m cumulative primary 
patency rates between the two groups (P =0 50 log rank statistic for equality 
of duration of patency) 

Comclusion: These data suggest that the difference between vem and 


prosthetic grafts for distal bypass may not be as great as expected 


Vascular 019 

Is there still a place for aortic surgery in patients with aorto-IHac 
occlusive disease? 

MM Flett, H.C Smith, DS Byrne, AJ McKay, RO Quin and 
PN Rogers 

Vascular Unit, Gartnavel General Hospital, 153 Great Western Road, 
Glasgow G12 OYN, UK 


Aims: In 1998 the Scottish Audit of Surgical Mortahty (SASM) reported a 
high mortahty rate (20 per cont) in а total of only 46 patients who underwent 
elective aortic surgery for occlusive disease, in Scotland ш 1997 This report 
has significant implications for the practice of aortic surgery, particularly in 
patents with intermittent claudication and, m view of this, we carried out a 
review of the treatment of aorto-iliac occlusrve disease imn our hospital 
Methods: Since. 1990, all patients undergoing m-patient treatment in the 
department of surgery have been recorded m a prospectively gathered 
database This database was used to identify all patients who underwent 
treatment for аогіо-Шас occlusrve disease The information collected on 
each patient included. age and clinical presentation, length of hospital stay, 
outcome on discharge, complications, and peri-operative death 
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Resulte: A total of 823 patients underwent treatment in the 10-year period, 
from 1990 to 1999 172 patients underwent aorto-bifemoral bypass, 517 
patients had endovascular intervention, in the form of a percutaneous 
transluminal angioplasty or stent and 134 extra-anatomic bypasses were 
carried out Of the 172 patients who underwent aorto-bifemoral bypass, 
there were 6 perioperative deaths (3 5 per cent) The indications for surgery 
were intermittent claudication ш 126 patents and critical limb ischaemia ш 
46 patients There was one death in the group with intermittent ciaudication 
(0 8 per cent). There was no significant change 1n the numbers of patients 
undergoing aortic surgery during this penod there were 38 patients in the 
2-year penod 1990/91 and 36 patients ш 1998/99 Over the same time period, 
there was a steady increase in the number of endovascular procedures 59 
procedures were performed 1n 1990/91, compared with 143 in 1998/99 In our 
unit, the increase in percutancous endovascular treatment has not coincided 
with a decrease m surgical intervention, but has resulted ш an increase in the 
total number of patients being treated for aorto-ihac occlustve disease. 
Concinzion:: The data from our unit alone suggests that coding by the 
Information and Statistics Division of the NHS has significantly under- 
estimated the number of aortic surgical procedures being carried out in 
Scotland and, the resulting mortality rate reported by the SASM и 
musleadingly high. In our expenence aorto-bifemoral bypass is a safe 
procedure with low penoperative mortality and, we believe, remains an 
appropnate treatment for carefully selected patents with symptomatic 
aorto-iliac occlusrve disease, unsuitable for endovascular intervention 


Vascular 020 

Patency following successful thrombolysis of occloded vascular grafts 
RB Galland, Т.К Magee, JJ Earnshaw, В Whitman, С Hamilton, 
C Judge, JHN Wolfe and M Kerk 

Royal Berkshue Hospital, London Road, Reading, UK 


Alms: To determine patency after successful lysis of occluded bypass grafts 
Methods: Data were collected from four centres with a wide experience of 
thrombolyms. Outcome followmg successful lysis was determined from 
prospectively collected data or case notes. 

Results: Data from 75 patients, 53 men, were analysed Median age at ume 
of lysis was 68 years (range 33—88). Median age of graft was 12 months 
(range 1-120). Patency at І year and 2 years was 32 per cent and 22 per cent, 
respectively In 48 cases lysis was deemed complete (1 year’s patency 32 рег 
cent versus 30 per cent for ncompkte) 17 grafts were above the inguinal 
ligament (patency at 1 year 58 per cent versus 27 per cent for below inguinal 
ligament) In 27 cases additional procedures were undertaken after 
successful lysis (percutaneous angioplasty 20, vein patch seven). Patency 
at 1 year was 33 per cent whether or not an additional procedure was carried 
out. At 6 months, patency for men (60 per cent) was twice that achieved for 
women. 

Conclusion: It 1s difficult to justify thrombolysis of occluded grafts when 
patency, based on intention to treat, з approximately 20 per cent at 1 year 


Vascular 021 

Outcome after intra-arterial thrombolysis: value of POSSUM and a 
non-surgical technique 

B. Neary, В Whitman, C. Foy, В.Р Heather and JJ Earnshaw 
Gloucestei shue Royal Hospital, UK. 


Alms: The aim was to see if the POSSUM scoring method would predict 
mortality and complications in intrartenal thrombolysis, a non-surgical 
procedure A previous study from the VSSGBI suggested that operatrve data 
акі not affect the predictive power of POSSUM scoring 

Methods: Since 1990, 141 consecutive patients have undergone 147 events of 
шіга-агіегіа! thrombolysis for acute leg ischaemia The case notes of these 
patients were reviewed retrospectively and POSSUM scored Outcome and 
complications were recorded 

Results: The patents had a median age of 72 (range 44-91) years, the 
majority had ischaemic rest pain (Fontame Grades IIa 1 (1 per cent), ITb 30 
(20 per cent), III 107 (73 per cent), IV 9 (6 per cent)). Limb salvage occurred 
after 94 (67 pex cent) procedures, amputation was required in 21 (14 per cent) 
and death occurred ш 32 (22 per cent). 


Mortality rk band 





0-4% 410% 10-254 25-60% >60% Total 
No of сепи 58 45 26 10 8 147 
No of 3520 AN EO. 6 (60%) 7 (09%) 32Q2*9 
No of major 3 (5 102%) 20 TA) 0 0 6 
comphea bons 


ASGBE Vascular 13-24 


There was a significant relationship between POSSUM physiology score and 
mortality (P «0.001 linear by linear association). 

Conclusion:: POSSUM scoring predicted mortality in peripheral thrombo- 
lysis and could be used to improve informed consent. 


Vascular 023 
Adequate vascular training can be undertaken without compromising 
patient care 


A. Handa, M. Pai, D. Phillips. L.J. Hands and J. Collin 
Nuffield Department Surgery. John Radcliffe Hospital, Oxford, UK 


Aims: To review the results of index operations in vascular surgery and to 
evaluate the impact of a specialist vascular training programme on patient 
outcome. 

Methods: We undertook a 5-year (Jan 1995 - Dec 1999) review of the weekly 
collected mortality and morbidity data. The total number. 30 day mortality 
and stroke rate of all index operations. Le. AAA repairs (ruptured and 
elective), CEA and infra-inguinal bypasses (above and below knee, elective 
and emergency) was recorded. The number of operations performed by 
trainees under supervision was recorded. 

Results: The results are as shown in the table. 





Operation 





ААА - 











Infra-inguinal 
elective 
tal no. 241 2 
Trainee (5 189 (78.4) 140 (58.4j 223 (75,5) 
Consultant supervision (а) 7 159 (84.3) 140 (100) 201 (90.3) 
Death (55) Р (52.2) 8{3.3) 37) 43 (21.6) 
Stroke rate (5 N/A N/A 14 (5.8) N/A 





Overall vascular trainees performed 75.5 per cent of the index operations of 
which 74.9 per cent were supervised. 

Conclusion: Trainees under supervision performed three out of four index 
operations. The mortality and morbidity of index operations in our unit 


compared well with accepted best mortality and morbidity figures. Our unit 
appears to provide good training opportunities for vascular trainees whilst 
maintaining satisfactory standards of patient care. 


Vascular 024 
Methicillin-resistant Staphylococcus aureus (MRSA) in patients 
undergoing major amputation 


S.A.J. Grimble, P. Burden, T.R. Magee and К.В. Galland 
Royal Berkshire Hospital. London Road, Reading. UK 


Aims: To examine the impact of MRSA infection on patients undergoing 
major amputation. 

Methods: Patients having had major amputation and positive MRSA 
culture January 1995-December 1999 were included. Outcome was 
compared with a randomly chosen group of patients having major 
amputation but no positive MRSA cultures during the same time period. 
Results: From 1995 to 1997 there was a steady increase in the number of 
patients undergoing amputation who had MRSA isolated. There was a 
fourfold increase 1997-98. Overall 21 per cent of patients undergoing 
amputation were MRSA positive. 28 patients (30 amputations) with MRSA 
positive cultures were compared with 44 patients (54 amputations) who did 
not have positive cultures for MRSA (controls). MRSA was isolated from 
the wound in 17 of 30 amputations. The patients were well matched for 
demographic and cardiovascular risk factors. More patients in the control 
group had a below knee amputation (38 of 54 compared with 12 of 30, 
P <0.02). Mortality in MRSA positive patients was higher than controls (12 
of 28, versus 4 of 44, P 0.01). Primary healing was achieved in only four of 
17 amputations where MRSA was isolated from the wound. This compared 
with 31 of 54 controls (Р < 0.05). Delayed healing due to chronic infection 
was also more likely in MRSA positive patients (P « 0.01). 

Conclusions: In view of the high morbidity and mortality in patients with 
positive MRSA isolates, specific antibiotic prophylaxis against MRSA 
should be considered in patients undergoing major amputation. 
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MRI — Ње Imagteg modality of choice for tervastve lobular breast 
cancers 


К. Munot, B. Dall, R Achuthan and К. Horgan 
Leeds General Infirmary, Leeds, UK 


Alme: Invasive labular breast cancers present diagnostic challenges m clinical 
practice because of their imprecise palpable characteristics, diffuse nature 
and relative radiolucency leading to minimal mammographic abnormality 
The atm of this study was to determme whether MRI confers any advantages 
over conventional maging in the diagnosis and determination of extent of 
invasive lobular breast cancers. 

Methode: Dynamic contrast enhanced MRI scanning was performed on 50 
pebents with primary breast cancer prior to initia] treatment There were 17 
patents subsequently shown to have invasive lobular cancer and thar MRI, 
mammography, ultrasound and histological characteristics were examined 
Result: In 11 of the 17 (64.70 per cent) patients, MRI gave significant 
additional information about the extent of the tumour, which had an impact 
on surgical treatment. MRI accurately бепе tumour in three pabents 
who presented clinically with distortion of the breast without а palpable 
abnormality and with entirely normal imaging on both mammography as 
well as ultrasound. In three patents with known tumour MRI showed 
additonal foci of tumour not apparent on conventional maging and in four 
patients conventional imaging grossly underestimated the sıze of the tumour 
as compared to the extent on MRI. 


Imaging modahty Senattrvity 
Mammography 51 45% 
Ultrasoand 66 66% 
MRI 96 3% 


Coscindosr MRI has a higher sensitivity as compared to conventional 
imaging and by accurately assessing the ите of primary tumours and extent 
of multicentric disease it also provides valuable information for preoperative 
plannmg and single-stage resection in invasive labuler breast cancers MRI 
of the breast 1з not widely available but shows specific advantages in the pre- 
operative charactermation of invasive lobular breast cancers, which are 
mereasxingly being diagnosed pre-operatively with the use of outpatient core 
biopsies 


Poster 002 

Selective management of the axilla ha operable breast cancer based ou 
intraoperative comtact cytology of sampled nodes is safe ' 
M Burke, K I. Burke, S Boyle, A Price, K. Shah and C. Zammit 
Northwick Pak and St Marks’ NHS Trust, UK 


Alms: The апп of the study was to assess the long-term safety of a pobcy of 
performing axillary clearance (AC) only on patients with operable breast 
cancer with positive intraoperative contact cytology (DABS) on sampled 
lymph nodes or more than one cytology-negatrve, bustology-positrve node 
Methods: Three hundred and four patients treated between 1992 and 1996 
(216 DABS 86 DABS + AC) wore followed up for 48-96 months. Patents 
with Nottingham Prognostsc Index of 3 or more were given adjuvant medical 
therapy. 

Results: In the DABS group there were 7/216 axillary and 0216 
supraclavicular recurrences compared to 3/86 axillary and 3/86 supraciavi- 
cular recurrences in the DABS + AC group Survival probability for the 
DABS (versus DABS + AC) group was 36 months, 92 per cent (85 per cent) 
72 months, 87 per cent (73 per cent): 96 months, 84 per cent (71 per cent) 
[Pr»433- 00117. Sampled nodes included 131/168 positive nodes and all 
positive nodes in 18/88 cases (including two nodes with negative cytology but 
postive histology). Six cases had discordant intraoperatrve cytology and 
lustology. One developed axillary recurrence gmultanocously with liver and 
brain recurrence. 

Conchusions: Selective management of the axilla based on mtraoperetive 
contact cytology of sampled nodes allows good long-term control of 
regional lymph node metastass and ц associated with acceptable long-term 
survival 


Poster 003 
Patient demographics and treatment choices for early breast cancer 
EV Wilhams, M. Hodm, РЈ. Drew, Н Fielder’ and Н М Sweotland 


The Cardiff Breast Unit & Dept Epidemiology & Public Health, UWCM', 
UK 


Aime: To examine the reiabonshrp between selected patient demographics 
and treatment choice for сапу breast cancer, and to assess patent 
satisfaction with their choxce of cancer therapy 

Methods: The target population was a random selection of patients with 
early breast Ca <T 2, N 1) who were offered a choice of surgery. These 
patients were identified at follow-up clinic and were interviewed by means of 
a designed questionnaire. 

Венік: Two hundred and two patients were interviewed with a mean age at 
time of treatment of 57 (32—90) years. 97 per cent were British and 3 per cent 
were from overseas 71 patents (35 per cent) choose mastectomy (Mast), 10 
(5 per cent) mastectomy and reconstruction (M+R) and 121 (60 per cent) 
breast conservmg surgery (BC) Рпот to attending the breast chnic 36 per 
cent thought that mastectomy was the only treatment for breast Ca, and 22 
per cent felt that this was a more effective treatment. 82 per cent were 
surprised at being asked to take part in choosing their treatment 





Mast BC P 
Mean age (years) 61 (35-90) 55 (32-79) <0 0001 
Marned/partner 66% 84% 0 009 
Bduocation («16 years) 5% 41% 0 065 
FH 10% 20% om 
Tumour ште (mm) 17 (6-50) 15 (4—40) 0014 
Questions * Mast BC 
Зай! mformaboat Үз 92 95 
Мос tme? Ye 8 14 
More panful? You 17 29 
Мосо dufigurmg? You з 40 
Different Rx? Yos 6 12 


Concimsions: There was no association between quintile of deprivation, age 
of leaving education, surgeon or breast care nurse and treatment chotce 
Increased patent age, increased tumour sze, women without partners and 
those with no FH were associated with a greater likelihood of chooemg 
mastectomy. Women thought they had enough information to make an 
appropnate treatment choice and they were satisfied with the information 
provided. They did not feel rushed to deade on therapy, nor was there a 
substantial likelihood to regret their choice of surgical treatment. 
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Validation of a digital image axalysis system for objective assessment 
of ER status 


В. Walsh, К. Mofid:,' P F. Ridgway, T. Crotty,? Р McCarthy,” 

S Sheehan, D Mehigan,! E.W McDermott, ТУ Keaveny, MJ Duffy, 
A.D.K. Hill and М O'Higgins 

Department of ^Vascula: Surgery, ! Pathology, and the Surgical 
Professorial Unit, St Vincents University Hospital, Ет Park, Dublin 4, 
Ireland 


Амы: The authors bave previously described quantitative, computer- 
asmsted analysis of oestrogen receptor status in immunohustochemically 
stamed sections in patients with prumary breast cancer The aun of this study 
ц to validate the aforementioned system against the commonly used 
methods of assessing oestrogen receptor status 

Methods: Paraffin embedded sections from 156 patients with primary breast 
carcinoma were stained with anti-a-oestrogen receptor monoclonal antibody 
(105) through standard mmunobuistochemical protocol Images from 10 
high-powered fields were captured from each section using a digital camera 
mounted on a microscope at x 400 magnification and analyzed using Adobe 
Photoshop image analysis software. A nuclear mask was obtained through 
the digital selection of nuclear area Staming intensity in the nucioar mask 
was then analysed usmg red absorption characteristics Manual assessment 
of estrogen recoptor status was performed through counting the percentages 
of cells that are postive from 200 randomly sampled nucka from 10 HPF 
Cut-off value for positivity was taken ёз 10 per cent. Cytosolic oestrogen 
receptor concentration was measured through enryme immunoassay 
(ELISA — Abbott ER-EIA Monoclonal System) Cut off value for ER 
positreity was taken аз 200 fmol g^! (wet tsue) Correlations between the 
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median optical density of the nuclear mask, subjectively measured 
percentage positivity and cytosolic ER concentration were expressed as a 
Pearson correlation coefficient and confirmed using linear regression 
analysis. 

Results: One hundred and fifty-six sections were studied of which 41 were ER 
negative. Median percentage positivity in the remainder was 90 per cent 
(17-100) by manual assessment. The median red scale value was 108 
(58-156). A close correlation was observed between median optical density 
of the nuclear mask and percentage positivity assessed manually (г = 0.844. 
P « 60.001). There was a significant correlation between the optical density of 
the nuclear mask and cytosolic oestrogen receptor concentration (r 0.748, 
P«001). 

Conclusion: Oestrogen receptor positivity can be accurately assessed through 
digital image analysis. This process offers objective data regarding amount 
of oestrogen receptors within the nuclei as well as the percentage of nuclei 
that express oestrogen receptors. 
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A prospective randomized trial of multimodel therapy versus initial 
hormone therapy for locally advanced primary breast cancer (LAPC) 
K.L. Cheung, 5.M. Tan, P.C. Willsher, R.W, Blamey, S. Y. Chan and 
J.F.R. Robertson 

Professorial Unit of Surgery and * Department of Clinical Oncology, 
City Hospital, Nottingham, UK 


Aims: To compare two treatment approaches for LAPC. 

Methods: A prospective randomized trial of multimodal therapy (neo- 
adjuvant chemotherapy, Patey mastectomy. postoperative radiotherapy and 
adjuvant hormone therapy) (л =: 56) versus initial hormone therapy (1 = 52) 
for LAPC was carried out with patients accrued between 1989 and 1994, The 
results at а median follow-up of 52 months (maximum 10 years) are 
reported, 

Results: Compared to multimodal therapy. initial hormone therapy was 
associated with reduced number of therapies for disease control (mean = 3.6 
versus 4.9), mastectomy rate (31 per cent) and treatment-induced morbidity. 
Multimodal therapy conferred better initial locoregional control and 
therefore longer disease-free interval. Nevertheless, there was no statistically 
significant difference in the rates of survival, metastasis and uncontrolled 
locoregional disease. as well as in the time to metastasis between the two 
therapy groups. Regardless of therapy groups, oestrogen receptor (ER) 
positivity conferred lower metastasis rate, better survival and locoregional 
control. 

Conelusions: Initial hormone therapy is a reasonable option for managing 
LAPC, especially for ER-positive tumours. 


Endocrine 


Poster 006 
Survey of the management of thyroid cancer in the North West 


P. Dey, D. Arnold. Е. Allen, P. Hindmarsh апа №. Bundred 
Centre for Cancer Epidemiology, University of Manchester. Christie 
Hospital NHS Trust 


Aims: International variations in the management of this thyroid cancer 


exist, We have carried out a population-based survey of the management of 


thyroid cancer in Greater Manchester and Lancashire to assess compliance 
with current national management guidelines. 


Methods: This was а population-based cross-sectional survey. Residents of 


Greater Manchester and Lancashire newly diagnosed with cancer of the 
thyroid during 1995 and 1996 were identified (n — 140) from data held by the 
North-west Regional Cancer Registry (NWRCR). Information on the 
following was abstracted from case records and the NWRCR: demographic 
characteristics; tumour type; referral patterns; uptake of investigations and 
treatment modalities. 

Results: Case records were unavailable for 12 patients who were excluded 
from further analysis. 50 (39 per cent) of the 128 patients available for 
analysis were under 45 years of age. 89 (46 per cent) patients had papillary 
carcinoma, 26 (21 per cent) follicular carcinoma and 11 (9 per cent) mixed 
tumours. 93 (73 per cent) were initially referred to a general surgeons and 
eight (6 per cent) to an ENT surgeon. 40 (61 per cent) consultants diagnosed 
one or fewer thyroid cancers per year. Only 54 (42 per cent) patients had fine 
needle aspiration cytology of which I} were reported to be benign or 
unsatisfactory, 82 (72 per cent) had preoperative vocal cord checks. 30 (55 
per cent) consultants operated on one or fewer patients with cancer of the 
thyroid per year. 63 (49 per cent) patients had total thyroidectomy and 71 
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(56.2 per cent) iodine ablation. 27 per cent of patients were referred to three 
different consultants before they were treated. 

Conclusions: Management of thyroid cancer remains variable and the 
majority of patients do not receive a preoperative diagnosis or appropriate 
surgical management. Compliance with published national guidelines 
remains patchy. 


Upper Gastrointestinal 
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The use of CT scanning to evaluate the response of oesophageal 
tumours to chemoradiotherapy 


D.M. Beardsmore. M. Sheridan,! A. Crellin.? Н. Sue-Ling, P.J. Guillou 
and G.W.B. Clark 

Department of Surgery, Radiology and Oncology, St James's University 
Hospital, Leeds, UK 


Aims: Overall, patients who receive neoadjuvant chemoradiotherapy for 
oesophageal cancer are afforded a survival advantage but response between 
individuals is varied. We evaluated the response of oesophageal tumours to 
chemoradiotherapy by examining the CT scans before and after treatment. 
Methods: Twenty-three patients with T3 tumours were recruited into a phase 
H clinical trial of chemoradiotherapy followed planned surgical resection. 
Patients were classified into four groups: (1) complete responders (no 
residual tumour in the resection), (2) responders ( « T3 following resection), 
(3) non-responders (T3 following resection) and (4) tumour progression (CT 
evidence of metastases). The maximal transverse and antero-posterior (AP) 
primary tumour diameters in corresponding anatomical planes were 
measured from the CT scans before and after treatment. The percentage 
reduction (-) or increase (+) in maximal tumour diameter was calculated. 
Results: 





Transverse change AP change 
{рет cent) (рег cent) 








Progression 5.6 

(4) {= (521 347) 
Non-responders 04 

(3) { {~27.2-28.6) 
Responders 26 

(8) t- (51,4-40,9) 
Complete response -40.9 

(6) (~63 to 24.4)*" ($0.3 10 = 139% 





(Mann-Whitney U-test: complete responders versus. non-responders *"P «0.01; complete 
responders versus. progression 
"P -0.04) 


"P0403 and *P=0.05: responders versus. non-responders 


There was a significant difference in change in both diameters for complete 
responders compared to non-responders and to the progression group and 
also in the AP diameter between responders and non-responders. By 
examining the maximum change in diameters we found that a reduction of 
> 30 per cent of the tumour predicted complete responders and responders 
from non-responders with a sensitivity of 85.7 per cent of and a specificity of 
100 per cent. 

Conclusions: CT scanning following chemoradiotherapy is essential not only 
in detecting metastases but also provides information regarding the down- 
staging of the primary tumour. However. CT cannot distinguish a partial 
from a complete response and therefore surgery is still justified. 
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Dysphagia after laparoscopic antireflux surgery: what is the true role 
of fundoplication in its production? 


А.С. de Beaux, D.L Watson. C. O'Boyle and G.G. Jamieson 


University Department of Surgery, Raval Adelaide Hospital, North 
Terrace, South Australia 


Aims: Dysphagia following antireflux surgery is often seen as an unavoidable 
sequelae of surgery. This study undertook a detailed evaluation of dysphagia 
before and after laparoscopic fundoplication. 

Methods: Three hundred and twelve patients undergoing laparoscopic 
fundoplication underwent prospective assessment of dysphagia using a 
composite dysphagia score (score 0 ~ no dysphagia: score 45 - complete 
dysphagia) at structured interview before and 6 months after surgery. 
Results: The median dysphagia score was 0 (range 0-40) pre-operatively and 
0 (range 0-45) 6 months post-operatively. Overall, 98 (32 per cent) patients’ 
dysphagia score improved, 132 (42 per cent) patients’ dysphagia score 
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remained unchanged and 82 (26 per cent) patients’ dysphagia score 
detenorated 6 months after surgery. 188 (60 per cent) patients had no 
dysphagia (a score of 0) before surgery Six months after surgery, 59 (31 per 
cent) of these patients noted varying degrees of dysphagia 124 (40 per cent) 
patients had a dysphagia score >0 before surgery 98 (79 per cent) patients 
dysphagia score improved, three (24 per cent) patients dysphagia score 
remained unchanged and 23 (19 per cent) patents dysphagia score 
deteriorated 6 months after surgery In 44 patents with dysphagia before 
surgery, their score fell to 0 (Le no dysphagia) at 6 months after surgery. 
Cooclesion: Dysphagia is a common symptom prior to fundoplication After 
fundoplication, new or worsening dysphagia : more likely to occur in 
patents with no dysphagia pre-operatively Furthermore, those patents 
with dysphagia prior to surgery are more hkely to have an improvement in 
their dysphagia rather than a detenoration following fundophcation 


Hepatobiliaryl Pancreatic 
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Pancreatic resections — appropriate procedures for District General 
Hospitals? 

G Henot, K Roe, R.C Bowyer, I Paterson? and N Karanjia 
Royal Surrey County Hospital, Guildford, 'St Richa ds Hospital, 
Chichester, *Fı onley Park Hospital, Fitmley, UK 


Alms: Studies have suggested that all pancreatic resections should be 
performed in speciahst pancreatic units as results from district units are 
infenor Tbe aum of this study was to assess the outcome of this surgery by 
three consultant surgeons with а hepatopencreaticobihary interest working 
ш three adjacent district general hospitals 

Methods: The notes of all pancreatic resections performed by the three 
consultant surgeons since their appointments were reviewed Tho surgical 
procedure, compheations histology and outcome were assessed 
Result: Over a total duration of 17 years since the appointments of the 
consultants, 86 patients (mean age 59 years, SD 14 years) have undergone 
pancreatic resections Thirty-eight patients underwent Whipple's resections, 
35 pylorus-preserving pencreaticoduodenectomues, 11 distal pancreatec- 
tomies, one total pancreatectomy, and one local excision of the ampulla. 
Seven patients underwent vascular reconstruction (five portal vein, two 
supenor mesenteric vein, one superior mesenteric artery) dunng ther 
resection Postoperative complications necessitated reoperation in seven 
patents (8 per cent) and two patients developed pancreatic fistulas that 
closed spontaneously There were five (5 8 per cent) deaths in hospital There 
were 32 ductal adenocarcinomas, 14 ampullary adenocarcinomas, and 8 
cholangiocarcinomas A survey of specialed units in the UK have reported 
а reoperation rate of 6 per cent and a mortality of 6 per cent 
Conclusions: The results of pancreatic resections for tumours by consultants 
with à particular interest m pancreatic surgery in district general hospitals 
compare favourably with results from specialized centres Centrahsation of 
pancreatic resections may not be necessary provided surgeons performing 
resections have an interest in hepatopancreaticobiliary surgery and adequate 
oncological services 
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SPINK I/PSTI mutations are associated with acute and chronic 
pancreatitis 

AD O'Reilly, Н Witt, К Sargen, A Kage, M T Cartmell, M Becker 
and А ЇЧ. Kingmorth 


Depa tment of Sui gery, Deford Hospital, Plymouth, UK & Department 
of Paediatricz, Charité, Humboldt University, Beim, Се many 


Alms: Recent genetic research has focussed attention upon the role of the 
protease/protease inhibitor system in the pathogenesis of pancreatits This 
study investigates the prevalence of the recently described N34S mutation, 
withm the trypan inhibitor gene, SPINK I/PSTT, m acute and chronic 
pancreatitis 

Methods: One hundred and thirty-five patients with acute pancreatitis, 66 
with chronic pancreatitis, 214 ethnically matched controls (including 71 
alcoholic controls) were genotyped for the presence of the N34S mutation, 
by polymerase chain reaction and melting curve analysis 
Remite: The presence of the SPINK I/PSTI mutation was detected m 5/135 
patients with acute pancreatitis (P0008), 3/77 patents with acute 
gallstone pancreatitis and 2/34 patents with acute idiopathic pancreatitis 
(P=0 017 and P=0 017, respectively), with respect to controls It was also 
detected in 4/66 patients with chronic pancreatitis (P=0 002), 3/47 with 
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alcoholic CP (P= 0 005) and 1/16 with idiopathic chronic pancreatitis but 
was not detected among any of the 214 ethnically matched controls 
Concinsions: This study describes the association of the N34S mutation of 
the SPINK 1/РЅТІ gene with acute and chronic pancreatitis These findings 
support the mportance of premature protease activation in the pathogenens 
of pancreatitis and suggest that a genetic alteration to the trypsin inhibitor, 
SPINK 1/PSTI, may predispose certam indmiduals to develop thus 
condition 


Poster 011 
Operative treatment of juvenile chronic pancreatitis 

RJ Obholzer, R.S Hart and RCN Williamson 
Hammersmith Hospital, DuCane Road, London W12 OHS, UK 


Aims: To assess long-term outcome in young patents undergoing operation 
for pamful chronic pancreatits by the age of 25 years 

Methods: A personal seres of 19 patients with juvenile (xliopathic) 
pancreatitis was reviewed in terms of presentation, treatment and outcome 
Thus group represents less than 10 per cent of those operated for chronic 
pancreatitis in this unit 

Results: Nineteen patients (11 male, eight female) underwent operation for 
Juvenile chronic pancreatitis between 198] and 1999 Mean age at onset of 
symptoms was 15 years (range 4—23 years), while mean age at operation was 
20 years (8—25 years) The indication for operation was disabling pain m all 
but one patient who had jaundice due to severe disease in the head of the 
pancreas The aetiological cause was unknown in 17 patents, but was clearly 
hereditary in two with a strong family history who carned the n291 cationic 
trypsnogen gene Eleven patients underwent pancreatic resection and 
8 a dramage operation. Resections were distal (n= 5), proximal (pylorus- 
preserving pancreatoduodenectomy, л=3) and total (3) Seven patients 
received longitudinal pancreaticoyunostomy and one, transduodenal 
sphincteroplasty At a mean follow-up of 9.3 years (range 0 5-18 yr), there 
have been no deaths and 12 patents remain pain-free Four of seven patents 
with persisting pam on follow-up, require regular opiate therapy, three 
having relapsed after initial геһе of pain 

Conclusions: The distribution and seventy of chronic pancreatitis dunng 
childhood resemble those of the adult vanant Nearly two-thirds of affected 
patients can enjoy long-term pain relief as a consequence of a major surgical 
operation 
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Emergency laparoscopic cholecystectomy in acute cholecystitis 

M Hetmann and P Super 

Dept of General Sw же у, Burmungham Heartlands Hospital, Bn mmgham, 
UK 


Alms: To demonstrate that emergency laparoscopic cholecystectomy 13 safe 
in acute cholecystitis. 

Methods: Data were prospectively collected of all laparoscopic cholecystec- 
tomes undertaken under one consultant during a l6-month penod 
Emergency patients with acute cholecystitis had а laparoscopic cholecys- 
tectomy performed within 5 days of onset of symptoms 

Result: A total number of 149 laparoscopic cholecystectomies were 
performed dunng the 16-month period No operations were converted to 
open surgery in ether group 131 (87 92 per cent) elective and 18 (12 08 per 
cent) acute cholecystectomies were performed Elective patents stayed in 
hospital for a mean 14 days (range I-18 days) Acute patents stayed 
m hospital for a mean 2 6 days (range 1—5) postoperatively There were no 
compheations in the emergency admmssion group Complications m the 
elective group included one bile leak from cyst duct stump treated 
conservatively and one bile leak from an accessory cystic duct requiring open 
exploration and drainage on day 2, followed by ERCP on day 5 There was 
no mortahty 

Conclusions: Emergency laparoscopic cholecystectomy is a safe procedure in 
acute cholecystitis especaally if performed early in the disease process This 3 
not associated with a higher complication rate 
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Laparoscopic cholecystectomy without clipping the cystic artery із safe 
M Douek, M Kyaw and NR Feldman 

Newham General Hospital, Plaistow, London E13 851, UK 


Alms: The safety of leaving the cystic artery unclipped and smply using 
diathermy on its terminal branches was assessed in a prospective series 
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Methods: Over a period of 12 months. laparoscopic cholecystectomies. 
performed by one consultant surgeon operating on all patients in the French 
position, were studied. Hook diathermy was used throughout. The cystic 
artery and cystic duct were identified in Calot’s triangle. All gallbladder 
branches of the cystic artery were followed to the gallbladder wall, and 
divided using the diathermy hook. The main trunk of the cystic artery was 
only clipped if it was considered unsafe not to do so. The cystic duct was 
divided between two proximal absorbable clips (Absolok, Chroma, UK) and 
one distal metal Ligaclip (Ethicon, Somerville, USA). Inpatient hospital 
stay, operative time, intra-operative bleeding, morbidity and mortality were 
assessed prospectively. 

Results: A total of 73 patients, median age 46 years (range 23-84), were 
recruited. Mean inpatient hospital stay was 1.5+0.9 days (mean + SD) and 
of these seven (9 per cent) were performed as day cases. Of 75 patients, in 54 
(72 per cent) the cystic artery was divided using only diathermy division of its 
branches. In 21 patients (28 per cent) the artery was secured proximally using 
an Absolok absorbable clip. Of these, the cystic artery was clipped because 
the main trunk was large (n= 14), there were two or more arteries (1 = 2), the 
patient was hypertensive intra-operatively (n = 2), the cystic artery was thick 
and short (n = 1), the cystic artery w 
Calot’s triangle was difficult (n = 1). One patient was converted to open 
cholecystectomy because of extensive fibrosis of the gallbladder and none 
required re-operation due to haemorrhage. The average estimated blood loss 
was 7 € 11 mL (mean + SD). In three patients, discharge was delayed due to 
post-operative pain. In those patients operated laparoscopically (74/75) 
there were no other complications at a minimum of 6 weeks follow-up. 
Conclusions: In the majority of cases, the cystic artery can be safely divided 
using diathermy division of its branches alone. 
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Experience with left trisectionectomy in 30 patients with extensive 
hepatic malignancy 

К.У. Ravindra, М. Ahmad, K. Menon, M. Аша, K.R. Prasad, 

G.J. Toogood and J.P.A. Lodge 

Hepatobiliary Unit, St James's University Hospital, Leeds, UK 


Aims: Left hepatic trisectionectomy involves resection of hepatic segments 2, 
3,4, Sand 8+1. It is one of the most difficult of the major hepatectomies. 
The absence of landmarks for the right fissure combined with anatomical 
variations of the right portal structure makes it technically hazardous. 
However, it remains a useful technique for resecting centrally located 
tumours and for hilar cholangiocarcinomas with predominant left duct 
involvement. 

Methods: During 1993-2000 we carried out 30 left hepatic trisectionectomies 
for colorectal metastases (2:20). cholangiocarcinoma (п = 6), hepato- 
cellular carcinoma (л = 3), and neuroendocrine tumour (= 1) in patients 
aged 30-77 years. Our technique has been based on: (1) division of the left 
portal pedicle: (2) division of the right anterior portal pedicle: (3) early 
division of the left and middle hepatic veins; (4) selective use of hepatic 
ischaemia; (5) ultrasonic parenchymal dissection. 

Results: Concomitant caudate (segment 1) lobectomy was performed in 15 
patients. Bile-duct excision and hepaticojejunostomy was required in nine 
patients. Whilst eight patients did not require vascular clamping. Pringle's 
manoeuvre (mean 63 min) was needed in 11 and hepatic vascular exclusion 
(mean 47 min) in five patients. 13 (43 per cent) patients required blood 
transfusion (mean 1.5 units). The transfusion requirement did not differ 
between the groups with and without vascular clamping. Significant 
morbidity occurred in seven patients, including bile leak in three patients. 
Three patients died within 30 days (10 per cent) early in the series, All 
complications occurred in patients who had required vascular clamping. 
Actuarial survival at 5 years is currently 33 per cent. 

Conclusions: Left hepatic trisectionectomy remains a challenging procedure 
but it is a useful technique and results improve with experience. 
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The multimodal treatment of colorectal liver metastases 

M.S. Javed, E. Harrison. A. Gillams. A. Amin, J. Ledermann, W. Lees 
and І. Taylor 

Royal Free and University College Medical School, University College 
London, UK 

Background and aims: Fifty percent of colorectal cancer (CRC) patients 
develop liver metastases. Many therapeutic options including surgical 
resection, radio frequency or chemical ablation and systemic chemotherapy 
are available. The aim of this study was to assess whether a multidisciplinary 
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clerosed (п = 1) or the dissection of 


and multimodal approach is effective in the management of patients with 
CRC liver metastases. 

Methods: A prospective audit of 92 consecutive patients with CRC liver 
metastases discussed in a multidisciplinary meeting was carried out. Survival 
data was obtained. 

Results: Ninety-two patients were followed up. Median age was 62 (38-82) 
years with 55 (60 per cent) males. Median follow up was 11 months. Twenty- 
one patients (23 per cent) underwent resection, of which seven patients also 
had radio frequency ablation and chemotherapy, 11 had systemic 
chemotherapy and one patient had RF ablation alone in addition to 
resection. Additionally 13 patients had RF ablation and chemotherapy, one 
RF ablation alone, 49 chemotherapy alone and eight patients had no specific 
treatment. There was no operative mortality in the resection group and the 
median survival of this group was 46 months. The median survival of the 
non-operative group was 14 months and median overall survival for the 
entire group was 2} months. 

Conclusions: Forty per cent of patients with CRC liver metastases discussed 
in a multidisciplinary context received more than one modality of treatment. 
Resection is most effective but is combined with other treatment modalities 
such as RF ablation and chemotherapy with advantage. Patients with CRC 
liver metastases should have the benefit of multidisciplinary and multimoda! 
management. 


Gastrointestinal 
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Impact of a two-week waiting time standard on the gastroenterology 
service of a District General Hospital 

S. Moreea, J. Green, J. MacFie and C.J. Mitchell 

Combined Gastroenterology Services, Scarborough Hospital, UK 


Aims: The 2-week waiting time standard for suspected gastrointestinal 
cancers came into effect in July 2000. There are concerns that this may 
overload already stretched resources leading to a longer wait for routine 
referrals 

Methods: We have studied prospectively patients referred under the 2-week 
waiting time standard (Group 1, n=25) with contemporaneous urgent 
referrals (Group H, 5-30) routine referrals deemed urgent by the 
consultant (Group Ш, 52:30) and routine referrals (Group IV, n= 50). 
We have compared the percentage of malignancies and other serious non- 
neoplastic diseases as well as the waiting times in the four groups 

Results: In Group 1, 15 per cent of referrals had proven malignancy and a 
further 25 per cent had serious non-malignant diseases. The average waiting 
time was 7 days (range 1-18) and 95 per cent of patients were seen within 
2 weeks. In Group ЇЇ, 8 per cent of referrals had malignancies and 20 per 
cent had serious non-malignant diseases. The average waiting time was 
18 days trange 1-37). In Group HI, 15 per cent of referrals had malignancies 
and 30 per cent had serious non-malignant diseases. The average waiting 
time was 26 days (range 8-37). In Group IV, 2 per cent had malignancies. 
and 12 per cent had other serious diseases. The average waiting time was 
64 days (range 12-132). The routine waiting time rose by an average of 
30 days. 

Conclusions: The 2-week waiting time standard is being met at the expense of 
à substantial increase in the waiting time for routine referrals while not 
necessarily identifying treatable cases of cancer. 
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A prospective institutional audit of gastrointestinal anastomotic leak: 
implications for clinical governance and revalidation 


Z.H. Krukowski, M. Turner. E. Pearson and R.A. Keenan 
Aberdeen Royal Infirmary & University of Aberdeen. UK 


Aims: The Scottish Audit of Surgical Mortality (SASM) has repeatedly 
identified anastomotic leakage аз major adverse factor in surgical deaths 
However the lack of a denominator is a criticism of this type of audit and to 
place a mortality audit in context we performed a prospective analysis of the 
outcome of all gastrointestinal anastomoses within an institution over a 
l-year period, The objective was to establish the feasibility of introducing а 
monitoring system for this key clinical outcome indicator in a large teaching 
hospital covering all surgical specialities. 

Methods: Surgeons were required to record data on completion of any 
operation that involved an anastomosis within the Gl tract. Completion of 
the forms was policed by a single senior operating theatre nurse. The forms 
and a discharge summary were sent to a central audit office. Missing 
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discharge letters were retrieved by the audit office and clinical questions 
resolved by scrutiny of the medical record by surgical audit staff 
Resalix: During a 12-month period a total of 522 anastomoses were made m 
435 patients during 449 operations. The median age was 65 yrs (range < 1- 
95 yrs) with 222 (51 per cent) females 312 (69 per cent) operations were 
elective; 61 per cent by consultants and 137 (31 per cent) were non-elective, 
74 (54 per cent) by consultants. 35 per cent patients were grades ASA3 or 
higher, 23 (5 per cent) patients died and 17 (3 per cent) of anastomoses 
leaked. Fight (47 per cent) patients with leaks ded 11 consultants performed 
one or two anastomoses in 12 months and there was one (7 per cent) leak m 
this group. Seven surgeons performed more than 30 anastomoses with a 2 7 
per cent kak rate (range 0-7 5 per cent). 

Conclusion: Medical staff stil cannot be relied upon to record data 
accurately Crude activity and outcome analysts requires гак stratification. 
The resource mphbcations m terms of facihtes, staff and time to provide the 


meanmgful data required for revalidation and clinwal governance are 
substantial 


Lower Gastrointestinal 
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Factors affecting patient outcome with intra-abdominal sarcomas 
S MacKenzio and P.J. O'Dwyer 

Untversuy Department of Surgery, Western Infirma y, Glasgow, UK 


Aims: Intra-abdorninal sarcomas are rare with approximately 100 new cases 
occurring annually in the UK The management of these tumours requires a 
multi-disciphnary approach involving pathology, radiology, chmcal on- 
cology and gastromtestinal surgery The апп of this study was to examine 
the factors that influence petient outcome following treatment for such 
tumours, 

Results: Between January 1990 and October 2000, 117 operations were 
performed in 102 patients for mtra-abdominal, abdomma! wall and inguinal 
soft бете tumours Eighty-three operations were undertaken for mtra- 
abdominal tumours only. The median age of the group was 49 (IQR 39-58) 
while 63 per cent of the population were female. Fifty per cent of operations 
were for recurrence after a primary operation elsewhere. Macroscopic 
clearance of all tumour was achieved ш 78 per cent, while tumour ste, sime, 
grade and type was noted for all patients Four patents (5 per cont) died in 
the postoperative period, two from postoperative bleeding, one from mtra- 
8bdomunal sepsis and one from a cerebeovascular accident. Patients whose 
sarcoma arose from the pelvis received ether pro- or post-operative 
radiotherapy Patients with a high-grade uresectable tumour had post- 
operatrve chemotherapy. The only significant factor affecting patient 
survival was whether macroscopic clearance of the tumour was achieved 
at operation or not. The median survival for patents who had macroscopic 
clearance of all intra-abdominal tumour was 66 months (range 9-243 
months), This compared with a median survival of 3 months (range 2-5 
months) for patients undergomg pelhative surgery. 

Concinsiong: These data show that resection of mtra-abdominal sarcomas ц 
feasible, and the most mnportant factors affecting outcome ш whether 
macroscopic clearance or tumour can be achieved or not. 
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Isolated rectal bleeding із ай important syniptom of colorectal 
neoplasia 

S MacKenne, К.О Molloy, D Galloway and PJ. O'Dwyer 
Unsversity Department of Surgery, Western Infonary of Glasgow, UK 


Aims: An understanding of the presenting symptoms of colorectal neoplasia 
1s а prerequisite for effective nvestigaton While previous studies ш this 
area have concentrated only on colorectal carcmoma, ignoring the rok of 
neopiastc polyps, the aum of this study was to estabhsh the relationship 
between large bowel symptoms and colorectal neoplasia of all types 
Methods: Patients referred for the investigation of large bowel symptoms 
were studied prospectively. Initial investigation involved flexible mgmordo- 
scopy with barum enema m those <50 years of age and full colonoscopy 
for those > 50 years 

Result: Of the 373 patents studied 53 (14 per cent) had neoplana 
(carcinoma 13, polyps 40). The association between symptoms and neoplasia 
1s summarized in the table 
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Symptoms No pabents No with neoplema (У) 
Bleeding alone з 18 (22) 
Abdommal symptoms 120 16 (13) 
Bleeding and abdoeuna! 12 12(12) 
symptoms 
Anorectal symptoms + any 7 7 (10) 
other symptoms 
Totals 373 53 (14) 





Couctusions: Contrary to previous studies we have found isolated rectal 
bleeding to be an important symptom of colorectal neoplama. 
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The use of Portunouth Colorectal Cancer Risk database for assessment 
of patients preseating with lower GI symptoms in Satton Coldfield 


M Мита, C Stones, S Dodds, A Allan, S. Korsgen, D. Browse and 
MAS Chapman 

Department of Coloproctology, Good Hope Hospital NHS Th ust, 
Sutton Coldfield, B75 7RR 


Амы: To aseces the validity of the database when applied to a different 
population. 

Methods: The Portsmouth database predicts that 80 per cent of patents who 
have bowel cancer can be detected by investigating the 20 per cent of pabents 
at highest пак. The risk assessment із based on four questions and patient’s 


age 
Methods: The questionnaire was completed by the clinicians prospectively m 
new patients who presented with bowel symptoms to colorectal cinics. The 
data from December 1999 to August 2000 were collected Risk scoring of 
individual patients was carned out using the Portsmouth database АП cases 
with diagnosis of cancer were collated. 

Results: Data were collected on 522 patients from out patent clinica The 
incidence of cancer was 8 per cent m this population. 34 cancers have been 
identified and 28 of these fell in the high-risk group (пак >5 per cent) 
Therefore, it was possible to identify two-thirds of the cancers by urgently 
investigating one-third of patients with highest risk scores 

Conclusions: This study confirms that the database is valid in a different 
geographical area and may be a valuable tool for prrontinng the 
investigations of patents with lower GI symptoms. 
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Impact of surgery om gracilis muscle blood flow durbeg за electrically 
stimulated gracilis neosphiacter procedure 

A.A. Darakhshan, O A. Ogunbiy, D.Y Artioukh, PJ Lunniss and 
N.S Williams 

Academic Department of Surge y, St Bartholomew's & The Royal London 
School of Medicine and Dentistry, London, UK 


Aim: Atrophy of the gracilis muscle is a common finding postoperatively, 
which may mpar neosphincter function, and 1schaemis may be responsible 
for this atrophy Thus, our aim was to study blood flow changes during the 
various stages of surgery 

Methods: Laser doppler flowmetry was used to assess blood flow in the distal 
and proximal segments of the gracilis muscle as well as the mam vascular 
pedicle. Following baseline readings, measurements were taken at each of 
the above mtes after ligation of the distal segmental vessels and mobilization 
of the muscle, stretch, transposition and electrical stimulation 

Results: Nine patients were studied over 17 months. Muscle mobilization 
resulted in a drop m distal blood flow that was not statistically significant 
(ns) Stretch of the muscle increased blood flow in both the proximal (ns) and 
distal segments (mean 69.01, SE 25 01, P= 0.0281) Subcutaneous tunneling 
of the gracilis during transposition into the perineum reduced blood flow in 
all regions, significant in the distal segment only (mean —116.4, SE 41 0, 
P=0.0251). Blood flow increased ш all regions with electrical stimulation, 
but this mcrease was accentuated distally when the frequency of stimulation 
was lowered (mean 178.6, SE 76.88, P — 0.059). 

Concinsioms: Mobilization and transpontion of tbe gracilis into the permeum 
significantly reduced distal muscle blood flow, which could result m 
mchaemic muscle atrophy and poor neosphincter function Although 
electrica] stimulation was shown to overcome this reduction m perfusion, 
perioperative stimulation of the muscle is not routinely undertaken due to 
the risk of sing displacement. These results indicate a reaseessment of 
current practice may be warranted 
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Emergencies in colorectal cancer 

T.T. Irvin. S. Marriott, R. Holbrook and The Multidisciplinary 
Colorectal Cancer Team 

Departments of Surgery and Clinical Audit, Royal Devon & Exeter 
Hospital (Wonford), Exeter, UK 


Aims: Recent studies have suggested that a minority of emergency 
admissions of patients with colorectal cancer are caused by obstruction or 
perforation of the primary tumour. The purpose of this prospective study 
was to determine the reasons for emergency admissions of colorectal cancers 
and the early outcomes in these patients. 

Methods: A consecutive series of 530 patients with colorectal cancer was 
studied, 166 presenting as emergency admissions. The clinicopathological 
features of elective and emergency admissions were recorded and analysed in 
a Dendrite database. 

Results: Seventy-nine per cent of emergency admissions were in general 
surgery and 19 per cent in medical specialties. The reasons for emergency 
admission included intestinal obstruction (37 per cent), bleeding or anaemia 
(34 per cent), perforation (8 per cent) and miscellaneous factors (21 per cent). 
The results of comparative studies of emergency and elective admissions are 
shown in the table 





Elective Emergency 


{рет cent) (р nt) Analysis 





ASA grades 3 or 4 33.9 48.0 





P«00t 
POSSUM mortality prediction 6.0 12.0 Р<0.01 
> 50 per cent 
Dukes’ stage A primary tumour 176 50 P «0.001 
Complete excision of primary 754 OLS P«001 
tumour 
Postoperative complications 17.6 25.9 P «0.05 
30 day mortality 45 10.8 P«00 





Conclusions: Although a minority of emergencies have obstruction or 
perforation of the tumour the overall prognosis is poor. with a significantly 
higher incidence of unfit patients, advanced pathology, incomplete tumour 
excisions and a higher 30-day mortality compared with elective admissions. 
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Major colorectal cancer resection should not be denied to the elderly 
patient 
J.J. Smith, C. Burke, LJ. Franklin, M. Adams and P.M. Dawson 


Colorectal Surgical Unit, West Middlesex. University Hospital, Twickenham 
Road, Isleworth, Middlesex, UK 


Objectives: Surgery for colorectal cancer in patients aged over 80 years is 
often deferred due to the perceived high mortality and morbidity associated 
with these procedures (NCEPOD). The population is getting older and living 
longer. Should surgery be denied to this age group based on the above 
assumption? 

Methods: Data were collected on all patients undergoing colorectal cancer 
resections between January 1994 and July 2000. 276 patients were included, 
59 (21.3 per cent) were aged 80 or over (Group I). The mean follow-up 
period was 46 months in Group I and 53 months in Group H. 

Results: There were 80 deaths; 19 (32 per cent) in Group Гапа 61 (28 per 
cent) in Group П (P = 0.51). The ‘in-hospital’ mortality was 11.9 per cent in 
Group I and 4.1 per cent in Group H (P = 0.025). The 5-vear survival (all- 
cause-mortality) in Group I was 64.8 per cent, and 68.9 per cent Group П 
(P = 0.02). 47 per cent of deaths in Group I and 63 per cent of deaths in 
Group П were directly attributable to cancer. Group H had predominantly 
later stage (Dukes) tumours than Group I (P ns). Cox regression analysis 
of all patients identified the following factors to be independently related to 
overall survival: Age > 80 yrs, post-operative anastomotic leak. increasing 
Dukes stage. post-operative radiotherapy, and distant recurrence of disease. 
Conclusions: There was no significant difference in the number of deaths 
between the two groups. ‘In-hospital mortality’ and crude 5-year survival is 
better (only just) for patients under 80. Whilst age 80 yrs is an independent 
risk factor for postoperative mortality, patients should not be denied surgery 
for colorectal malignancy based on their age. as the outcomes are 
comparable. 
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Randomized crossover trial of polyethylene glycol electrolyte solution 
and water for colostomy irrigation 

A. O'Bichere, R.G. Springall, A. Umughete,! C. Green and 

R.K. Phillips 

St Mark's Hospital, Harrow, ‘Charing Cross, London UK 


Aims: Water is universally recommended for colostomy irrigation, but is 
largely absorbed by the colon and may result in less efficient expulsion of 
stool. This study compared the clinical outcome of colonic cleansing with 
water and polyethylene glycol solution (PEG). 

Methods: Forty-one colostomy irrigators were randomly assigned to either 
water or PEG (1 sachet polyethylene glycol in 1000mls of water). Washout 
was performed for 1 week using each regimen in a crossover trial. Patients 
were given questionnaires to record fluid inflow time (FIT), total washout 
time (TWT). level of discomfort, cramps, leakage episodes, number of stoma 
pouches used and satisfaction scores with a visual analogue scale (1-16: 1 
being poor, and 10 excellent). Summary measures (median, and inter- 
quartile range-IQR) for each variable was calculated, and a Wilcoxon's test 
was used to compare the two treatments. 

Results: Thirty-three patients (20 women), mean age 55(39--73) years 
provided 352 irrigation sessions comprising of water (176) and PEG (176). 
Irrigation was performed every 24, 48 and 72h by 17, nine and seven 
patients, respectively. Subjects utilized the following volumes; 500mL (one). 
750mL (two), 1000mL (16), 1500mL (11), 20001. (two), 3500mL (оле) but 
eight failed to complete the study. The median and IQR for water versus 
PEG were: FIT [6 (4.4-10.8) versus 6.3 (4.1-11.0): P048] TWT [53 
(33-69) versus 38 (28-55); P-0.01] leakage [2.3 (1.7-3.8) versus 0.7 
(0.2--1.0); P « 0.001]. satisfaction [5.8 (4-7.5) versus 8.8 (8.3-10.0); P « 0.001] 
and stoma pouch [75 (45-80) versus 43 (0-80); P =0.008). There was по 
difference between the two treatments for discomfort and frequency of 
cramps experienced (P = 0.46. P = 0.24, respectively). 

Conclusions: PEG performed significantly better than water with shorter 
washout times, less faecal leakage. higher satisfaction scores and a lower rate 
of use of stoma bags. It is an effective alternative regimen to water for 
colostomy irrigation. 
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COX-2 may act by inducing angiogenesis in colorectal cancer 

D. Ghosh,’ №. Cullen? M. Newbold.” A.G. Morris? and М. Williams! 
"Department of Surgery and ? Histopathology, Walsgrave Hospital, 


Coventry, and “Department of Biological Sciences, Warwick University. 


UK 


Aims: Cyclooxygenase-2 ¢COX-2) expression has been reported to be 
upregulated in colorectal cancer although its mode of action is yet to be fully 
elucidated. We investigated the role of COX-2 in stimulating intratumoral 
angiogenesis. 

Methods: Consecutive colorectal cancer specimens were studied by 
immunohistochemistry for the presence of COX-2. Quantification of 
COX-2 expression was by a count of the number of positive cells per 
high-powered field. Angiogenesis was assessed immunohistochemically 
using a specific antibody (CD31). Data analysis was by simple linear 
regression. 

Results: COX-2 was expressed in all tumours studied. There was а strong 
positive. relationship between COX-2 expression and the magnitude of 
intratumoral angiogenesis (R^ = 0.71, P « 0.01). 

Conclusions: COX-2 is expressed and up-regulated in colorectal cancer. Н 
may exert its effect by acting as a proangiogenetic factor. thereby supporting 
tumour growth and progression. 
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Abnormal P-cadherin and altered expression of B-catenin in ulcerative 
colitis associated dysplasia and colorectal cancer 


A.L Haq! J. Jankowski’? М.С. Winslet! D. Morton? and О. Ogunbivi' 


Royal Free and ' UCL Medical Schools and the Department of Surgery at 
2р. H " М fp 
the 7 University of Birmingham. UK 


Aims: The cell adhesion protein, P-cadherin is known to be abnormally 
expressed in ulcerative (UC) and Crohn's (Cr) colitis. Our aim was to 
determine whether placental (P) cadherin and B-catenin was aberrantly 
expressed in UC dysplastic and neoplastic lesions (UCCRC), 

Methods: Archival paraffin-erabedded sections consisted of the following: 18 
UCCRC (six well; eight moderately and four poorly differentiated 
adenocarcinomas) and nine dysplastic lesions. Immunohistochemistry was 
carried out using P-cadherin and B-catenin. The distribution of P-cadherin 
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and B-catenin was classified accordmg to their distribution in the nucis, cell 
membrane or cytoplasm. 

Results: P-cadherm and f-catenm were expressed ш the cytoplasm and basal 
cell membrane of all the dysplastic, well and moderately differentiated 
carcmomas. There was no expression in the poorly differentiated 
carcinomas, There was nuclear expression of f-catenin in two well and 
two moderately differentiated carcinomas. 

Concimsioms: Aberrant P-cadhermn is associated with UCCRC and dysptana, 
and s seen m the absence of B-catenm nuclear translocation. Interestingly, 
both these features are abeent m poorly differentiated tumours Although 
pc eue ee 
сапу UC-related пеоршяш. 
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Long-term results of laparoscopic surgery for colorectal cancer 

Н. Hasegawa, M. Watanabe and M. Kitastma 

Department of Sw gery, Keio Univernty School of Medicme, Tokyo, Japan 


Alm: To analyse long-term results of laparoscopic surgery in patents with 
colorectal cancer. 

Methods: Between June 1992 and August 2000, 346 patents with colorectal 
cancer (212 men and 134 women, mean age 620 years) underwent 
laparoscopic surgery. The median follow-up was 36 months (range 2 — 
103 months) Frve-year survival rates were calculated using a Kaplan-Mexer 
method. 

Results: Sites of tumour were distributed ш the caecum: 41 (12 per cent), 
ascending 62 (18 per cent), transverse: 58 (17 per cent), descending: 16 (5 per 
cent), sigmoxd: 116 (33 per cent) and the rectum: 53 (15 per cent) As for the 
local invaxion, there were 105 (30 per cent) рТи, 116 (34 per cent) pT2, 58 (17 
per cent) pT3 and three (1 per cent) pT4 tumours о са! 
staging identified 257 patients (74 per cent) with Dukes’ А, 41 (12 per cent) 
with B, 43 (12 per cent) with C and five (1 per cent) with Dukes’ D. 
Postoperative complications included wound sepsis m 16 patients (4 6 per 
cent), anastomotic keakage in 12 (3 5 per cent) and bowel obstruction in sx 
(1.7 per cent) Of 341 curative cases, eight patients developed recurrences 
(iver, five; peritoneum, four) The 5-year survival rate was 97.9 per cent for 
Dukes’ A, 92.5 per cent (maximum 4 years) for Dukes’ B and 822 per cent 
for Dukes’ C 

Concinsoos: Laparoscopic surgery for colorectal cancer is feamble with 
favourable long-term results, but further follow-up t necessary. 
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Minimally brvasive fleo-caecal and fleocolic resection for Crohn's 
disease — а seveu-year experience 

A. Willis, S Kardirkamanathan, N. Gallegos and R.W Motson 
Colchester General Hospital, Тш тет Road, Colchester, Essex C04 SJL, UK 


Methods: Analyns of a prospectively maintained laparoscopic database was 
undertaken Fifty four patients (18 males and 36 females) with median age of 
35 years underwent laparoscopacally assisted surgery for Crohn's disease. 
АП had Crohn's disease preoperatively confirmed radiologically, and bad 
undergone medical therapy including, sterotds, but had failed to respond or 
had relapsed Median duration of symptoms between diagnosis and 
operation was 38 months (range 0-420). Thirty (54 per cent) had undergone 
previous abdominal surgery and 18 (32 per cent) had previous surgery for 
Crohn's Disease 

Resultx: Fifty-six operations were undertaken, 32 ileocaecal resections and 
24 ileocolic resections. Seven (12 3 per cent) were converted to open surgery. 
There were no deaths Three major compbcations occurred and required 
laparotomy (small bowel obstruction, anastomotic leak and 1iko-colic 
fistula) In the laparoscopically assisted group, the median hosprtal stay was 
5 days (range 2-24) and median time to full activity was 21 days (range 6- 
159). Median follow-up after surgery was 18 months (range 1-74), 39 
remained symptom-free and eight had minimal symptoms, but no cimical or 
radiological evidence of recurrence of Crohn's disease Eight subsequently 
presented with recurrent disease requinng further medical (л = 5) or surgical 
(и = 3) treatment 

Conmcissions: Laparoscopically assisted resection ш safe in the majonty of 
patents with tkeocolic or цеосасса! Crohn's disease. — 
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Ontcome of anal fistula surgery in Croha’s disease 


MRB Keghky and E Mylonakus 
Unmverzity Depa tment of Surgery, Queen Eltzabeth Hospital, Edgbaston, 
Bumingham, UK 


Alms: We have prospectively studied the results of operations for 
symptomatc anorectal fistulas (AF) ш Crohn's disease (CD) 

Methods: Thirty patients with 37 AF and CD were studied clinically and 
using a continence score and anorectal physiological studies before and three 
months after operation; 18 women, mean age 378 (range 25-53 years) 
Three of 37 AF were superficial, 13 of 37 were intersphincteric, 20 of 37 were 
trans-sphincteric and 1 of 37 supersphinctenc Thirteen AF were laxi open 
and 24 were treated by a loose seton Follow-up was 2.1 years (range 
0.82 6). 

Resuitx: In patients managed by lay-open, continence status deteriorated 
significantly; Cleveland Incontinence Score (CIS) deteriorated from 5 3 to 
10 4 (P 0.0004); resting and squeeze anal pressures fed! from 58.2 to 36 3 
and from 78.3 to 59 6, respectively (Р = 0.006 and P» 0 01). The volume of 
first leakage also fell from 529 6 mL to 312.7 mL. After loose seton, the CIS 
deteriorated only shghtly from 42 to 7.1 (P=0 03), resting and squeeze 
pressures also fell from 50 2 to 43.2 and from 768 to 68 0, respectively 
(P=0.02 and P0.02) The volume of first leakage fell from 512 1 mL to 
3982 mL During the study penod 22 of 30 AF healed in a mean time of 
4 7 months (3.2-7.1) 

Conclusions: Laying open and AF m CD compromises continence more than 
the use of a loose seton Furthermore, surgical treatment achieves healing in 
only three-quarters of all patients 
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Closed lateral subcutaneous sphincterotomy under direct 
endosonographic control 

E Mylonskus, D.G Morton, S Radley and M R.B. Кесу 

кы Deparment tpi ger Queen Elizabeth Hospital, Brrmingham, 


Aims: Closed lateral subcutaneous sphincterotomy (CLSS) is the procedure 
of choice for chronic anal fissure because healing rates are high but there 1з а 
small msk of tranment or permanent mmparred continence This study was 
undertaken to determine if CLSS under direct endosonographic control 
(CLSSEC) ıs more effective and safer than standard CLSS 

Methods: Thirty patents had CLSSEC and 20 had CLSS The groups were 
comparable for age, sex and duration of follow-up. All patients underwent 
cimxcal and anorectal phsyrological evaluation before and 3 months after the 
operation. Endoenal ultrasonography was used before and after the 
operation to assess the completeness of sphincterotomy. 

Results: Fissures healed in all CLSSEC patients, whereas two persisted or 
recurred after CLSS. Impaired continence to flatus or soiling at 1 month was 
Observed 1n seven (23 per cent) after CLSSEC compared with four (20 per 
cent) after CLSS Only one, а CLSSEC patient, had persistent umpeired 
continence at 3 months Ultrasound revealed a complete internal sphincter 
defect m all CLSSEC patents but in only four of 10 m the CLSS group The 
fall in resting pressure was greater after CLSSEC; 98.4 --31.2-63 1419 4, Р 
= 0.02 than after CLSS, 94 9 +27 3-76.5420 1, ns 

Conchasions: These data indicate that CLSSEC 1s а more precise method of 
sphincterotomy but does not eliminate tbe rsk of tranment ог even 


permanent impaired continence 
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GTN and diltizzem have an additive effect on isolated sheep internal 
anal sphincter 

M. Jones, JH Scholefiekd and V С Wilson 

Unrvernty Hospital, Queen's Medical Cente, Nottingham, UK 


Alms: Topical GTN (nitric oxide donor) and diltarem (calcium-channel 
blocker) lower internal anal sphincter (IAS) tone GTN heals two-thirds of 
chronic anal fissures, but many patients experience troublesome headaches 
In combmation, acting via different pathways, these drugs may have an 
additrve effect and allow lower doses of each to be used, possibly reducing 
zide-cíTects 

Methods: Isolated strips of sheep IAS (previously vabdated as а model for 
human IAS), developed spontaneous myogenic tone in response to 
аррісапоп of isometnc tenmon. A maximal concentration of GIN 
(obtained from cumulatrve concentration response curves) was added, 
followed by diltiazem once steady-state conditions were achieved, the drugs 
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were also added in reverse order. and experiments repeated in LAS from six 
sheep. 

Results: Maximal concentrations of GTN and diltiazem each decreased 
sheep IAS tone by approximately 70 per cent. GTN initially caused a 95 per 
cent reduction in IAS tone within 2 min, but there followed some recovery of 
tone to a steady state after 10min. Diltiazem took 10 min to reach maximal 
effect, but this effect was sustained. The combined effect of GTN and 
diltiazem was complete abolition of IAS tone irrespective of the order in 
which they were added. 

Conclusions: GTN and diltiazem have an additive effect on sheep IAS tone. 
A combination of these drugs may improve both efficacy and acceptability 
of treatment for chronic anal fissure. 
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Systemic levels of GTN following topical application do not correlate 
with the reduction in anal pressure 


M. Jonas, K.R. Neal, D. Barrett and J.H. Scholefield 
University Hospital, Queen's Medical Centre, Nottingham, UK 


Aims: Topical 0.2 per cent GTN lowers resting anal pressure (RAP) and 
heals two-thirds of chronic anal fissures. Over 50 per cent of patients 
experience headaches, presumably through systemic absorption, but the 
pharmacokinetics of GTN are unknown. This study evaluated the systemic 
absorption profile of GTN, and correlation with RAP. haemodynamic 
parameters and side-effects, 

Methods: Thirty healthy volunteers underwent continuous static anal 
manometry 10 min before and 2 h after application of 0.2 per cent GTN 
(0.5 g) ointment to the anoderm. Blood samples were taken from an 
intravenous cannula, pulse and BP measured pre-GTN, and 10, 20, 30. 40. 
50. 60. 90, 120 and 180 min post-GTN. Side-effects were recorded. 
Results: GTN was detected in the plasma lOmin to 3h after topical 
application. RAP was significantly reduced after 10 min, but had returned to 
pre-treatment values by 120 min. Pulse was statistically unchanged during 
the study; systolic ВР was significantly lower 20-90 min post-GTN, and 
diastolic BP throughout the study. There was no correlation between plasma 
GTN concentration, RAP, and the onset, duration or intensity of headaches. 
Conclusions: Topical GTN acts locally on the IAS; systemic levels do not 
contribute significantly to the reduction in RAP. There is marked inter- 
individual variation between plasma GTN levels, and no correlation with 
haemodynamic parameters and side-effects. 
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A randomized controlled trial of stapled versus diathermy 
haemorrhoidectomy 


М.Ј. Cheetham, C.R.G. Cohen. М.А. Kamm and R.K.S. Phillips 
St Mark's Hospital, Watford Road, Harrow, UK 


Aims: Stapled haemorrhoidectomy is believed to be less painful than 
conventional haemorrhoidectomy and should allow an earlier return to 
work. We aimed to compare stapled haemorrhoidectomy with diathermy 
haemorrhoidectomy. 

Methods: Thirty-one patients were randomized to undergo diathermy 
haemorrhoidectomy (л = 16) or stapled haemorrhoidectomy performed with 
а purpose-designed endoluminal stapling device (п = 15). АН operations were 
performed under general anaesthetic in the lithotomy position. Patients 
received a standard package of care including lactulose (commenced 
preoperatively), post-operative oral metronidazole. GTN ointment. diclo- 
fenac and codydramol. They were assessed by structured interview to assess 
their symptoms before and after surgery. Patients completed a 10cm visual 
analogue scale daily for the first 10 days after surgery to determine pain 
scores. 

Results: The total pain score (sum of all pain scores) was significantly higher 
in the diathermy group (50.0 (9.8-79.9) versus 19.6 (1.3 — 89.5), P=0.03). 
Patients took a median of 14 days (range 3-21) off work after diathermy 
haemorrhoidectomy compared with 10 days (range 3-38) for the patients 
undergoing stapled haemorrhoidectomy (P —0.15). At long-term follow up. 
three patients (all in the stapled group) developed new ymptoms of faecal 
urgency and anal pain and three patients required further surgery to remove 
symptomatic external haemorrhoids after stapled haemorrhoidectomy. 
Conclusions: Although stapled haemorrhoidectomy is less painful in the 
short term, this does not lead to a significantly earlier return to work. There 
is a high incidence of new and residual symptoms at long-term follow-up. 
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Audit of perineal wound healing after primary closure of the perineal 
wound without perineal drainage in abdominal perineal resection for 
malignancy 

E.P. Weledji and J. Palmer 


Cumberland Infirmary, Carlisle, UK 


Aims: This study reports the results of primary closure ‘sealing’ of the 
perineum following abdominal perineal excision for malignancy, irrespective 
of risk factors (pre-operative radiotherapy, age. advanced malignancy, 
diabetes mellitus, inadequate haemostasis). 

Methods: Seventy-four consecutive patients (48 males, 26 females, median 
age 70 vears) with rectal carcinoma (72) and anal carcinoma (two) from 
August 1989 to December 1999 were identified retrospectively. Data from 
individual patients’ case notes were recorded: age, sex stage of tumour, 
pre- or post-operative radiotherapy, perioperative risk factors (faecal 
contamination, locally advanced tumour, haematoma) and co-morbidity. 
Complications of the perineal wound were tabulated as: (1) cellulitis: (2) 
suppuration; (3) haematoma: (4) serious collection; and (5) dehiscence. The 
length of hospital stay and late complications: delayed wound healing, 
perineal sinus and perineal hernia, were recorded. 

Results: Fifty-five of 74 patients (75 per cent) healed primarily by 3 weeks 
and delayed healing occurred in 19 (25 per cent) patients including three 
(4 per cent) with complete dehiscence. Four of nine patients (45 per cent) 
who received pre-operative radiotherapy achieved primary healing and five 
(55 per cent) patients delayed healing. Two of 36 patients (6 per cent) who 
received post-operative radiotherapy developed wound complications. 35 per 
cent of the primarily healed group had Dukes’ B disease as compared to 
55 per cent of the delayed healing group. 60 per cent of the dehiscence sub- 
group had stage B disease. Primary healing occurred in 69 per cent of males 
and 85 per cent of females: delayed healing in 31 per cent of males and 13 of 
females. We were unable to relate failure of primary closure to the patient's 
age. weight, serum albumin or haemoglobin. The average length of hospital 
stay following primary healing was 12.25 days and 17.05 days following 
delayed healing. 

Conclusions: A technique of complete primary closure of the perineal wound 
by obliterating the perineal dead space over a transabdominal suction drain 
can provide a primary healing rate of 75 per cent by 3 weeks irrespective of 
risk factors, The locally advanced and fixed Dukes’ B rectal carcinoma have 
been observed to have a significant effect on the delayed healing rate. 





Poster 035 
How good is sexual function after rectal surgery? 


P. Mackey, L. Bevan, J. Beynon and N.D. Carr 
Department of Colorectal Surgery, Singleton Hospital. Swansea, Wales, 
UK 


Aims: Impotence and retrograde ejaculation are recognized complications of 
rectal surgery, but less information exists concerning the wider issues of 
sexual dysfunction. particularly in females. The present study examines 
sexual outcome in terms of body image, level of desire, sexual satisfaction 
and the effect of surgery on patients and their partners after rectal excision 
Methods: Patients were randomly selected from a database and were 
requested to complete a postal questionnaire. 

Results: Twenty-four males and 23 females (median age 69. range 18-55) 
were sent the questionnaire. 54 per cent of males and 39 per cent of females 
responded and all were in a relationship. The results indicated that both 
sexes were affected by decreased body image, but as might be expected this 
was higher in females (55 per cent versu 21 per cent). The level of sexual 
desire was reduced in 38 per cent of males and 44 per cent of females after 
surgery. Interestingly, 66 per cent of females and 38 per cent of males 
reported that surgery had an adverse effect on their partners. 54 per cent and 
67 per cent of males and females, respectively, experienced sexual 
satisfaction postoperatively. Only 31 per cent of males and 33 per cent off 
females reported that they had been warned of possible postoperative sexual 
malfunction prior to operation. Outcome was independent of the presence of 
a stoma. 

Conclusions: The results of this study indicate that a variety of sexual 
problems exist after rectal excision and that more extensive preoperative 
counselling is required. 
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Phantom rectum following rectal excision 

R.D Church, M Clandge and R Hutchinson 

Stafford Dishi ict General Hospital, Weston Road, Stafford, UK 


Aims: Phantom rectum 1s the sensation of a normal rectum after anorectal 
excmion The ams of the study were to determine the prevalence of phantom 
sensations, correlations with indications for surgery, stage of disease, effects 
of adjuvant therapies 

Methods: Patients who had undergone anorectal excision between October 
1996 and December 1999 were identified 37 surviving patients were 
mterviewed using a standard questionnaire The patients were asked if they 
had vanous sensations of phantom rectum, such as sensation of desire to 
defecate or pass flatus The time of onset frequency and the nature of any 
resolution were noted Case notes were reviewed for relevant clinical 
information. This included nature of the operation, indication for surgery, 
type of dissection and postoperative recovery and any adjuvant therapies 
Results: Seventy-two per cent of patients had symptoms of phantom rectum. 
Men were statstically more likely to suffer with symptoms of phantom 
rectum when compared with the women Panproctocolectomy patients were 
also more likely to suffer Onset of symptoms occurred early and tended to 
resolve spontaneously in 50 per cent of patients The symptoms or the 
history of symptoms bore no relation to other pathophysological 
characteristics such as nature of disease or adjuvant therapies Symptoms 
were often mild, caused little distress and tended to resolve spontaneously. 
However some patents reported a degree of distress and anxiety related to 
these sensations 

Conclusions: We concluded that phantom rectum 1s common but symptoms 
are mild and patients can be reassured Pre- and post-operative counselling 
of phantom sensations and pain should be routine 
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Treatment of chronic constipation and faecal leakage with an antegrade 
continence enema (ACE) procedure improves quality of life 

RP Baker, J Marshall, P Neary, M.A Ismail and GS Duthe 
Academic Surgical Unit, Castle Hill Hospital, Hull, UK 


Ашз: We describe our experience of 10 adults who have undergone this 
procedure and compare quality of life scores in pre- and post-operative 
patents 

Methods: A retrospective review from case notes and stoma care nurse 
records of the patients who have had an ACE procedure Quahty of hfe was 
assessed in postoperative patients with the venfied SF-36 form and 
compared to a stmilar cohort of patents awaiting the procedure 

Results: Ten patients (eight female), mean age 29 years, have undergone the 
procedure seven laparoscopically, sx suffered with chronic constipation, 
three with faecal leakage and one a mixed picture All recovered well 
postoperatively with no surgical complications, minor technical difficulties 
with the irrigation procedure are common and have lead to readmission 
Two had minor revision surgery of the stoma and four stricturoplasties, one 
became constipated again dus to irrigation difficulties and required inpatient 
арепепіз QOL comparisons showed ngnificant improvement in the mean 
mental component score of the SF-36 form from 32 3 to 49 0 (P =0 038) and 
ап mmprovement albert not statistically significant in the mean physical 
component score from 36 28 to 43 3 (P=0 133). 

Conchesions: The antegrade contmence enema procedure is technically 
simple and effectrve in the treatment of adults with chronic constipation and 
faecal leakage Patents who have had the procedure demonstrate a 
significant mmprovement in the mean mental component score of the 
SF-36 QOL assessment compared with a similar cohort of patients awaiting 
the procedure 
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Measuring intrarenal vascular resistance during machine perfusion 


preservation does not improve upon the assessment of renal viability 
made on clinical grounds 


MS Metcalfe, RN Saunders, S A. White, GJ. Murphy, Т Horsburgh, 
PS Veitch and ML Nicholson 

Transplant Dimston, Unrversity Depa: tment of Sin ge1 y, Leicester General 
Hospital, UK 


Aims: A reliable objective test of the viability of ischaemically damaged 
kidneys pnor to transplantation would be very valuable in assessing organs 
from an uncontrolled non-heart-beating donor (NHBD) Currently in 
Lexcester, viability assessment in such instances з made using the estimated 
warm ischaemic time and the macroscopic appearances of the kidney at 
retreval The aim of this study was to assess the potential of intrarenal 
vascular resistance measurements during hypothermic machine perfusion 
preservation to determine renal viability 

Methods: Seven pairs of uncontrolled NHBD kidneys were determuned at the 
time of harvesting to be fit (group 1) or unfit (group 2) for transplantation 
according to thar appearances as assessed by the retneving surgeon This 
decision was adhered to irrespective of the results of machine perfusion All 
14 kidneys were then perfused with hyperosmolar citrate solution on a 
Waters RM3 unit at a systolic pressure of 60 mmHg and a temperature of 3- 
T°C for 6 h The intrarenal vascular remstance was recorded throughout the 
perfusion, and the values at the beginning were compared Statistical 
analyms was by the Mann-Whitney U-test and Spearman's rank correlation 
Results: Eight kidneys were allocated at retrieval to group 1, and 6 to group 
2 Of the aght kidneys transplanted, five functioned after a delay (group 1a) 
and three never functioned up lb). The median mitial resistance for 
group la was 0.70 (mL тш! mmHg"! 1008 !), 0 67 for group 1b, and 
1.32 for group 2 (P —0.003) In those kidneys that did function there was no 
significant correlation between best serum creatine and initial renal 
vascular resistance (P «0 6) 

Conclusions: Intrarenal vascular resistance during machine perfusion is 
higher in kidneys that are macroscopically unfit for transplantation 
However, intrarenal resistance does not belp m the distinction between 
viable and non-viable organs in those judged macroscopically to be fit for 
transplantation. 


Poster 039 
Normothermic preservation of donor livers 


CJ Imber, SD St Peter, I Lopez, D Piggott, J. Mcguire, D Hughes 
and PJ Frend 


Nuffield Depa tment of Surgery, John Radcliffe Hospital, Oxfond, UK 


Aims: We propose to develop a means of preserving donor livers whereby the 
organ is perfused with blood and maintained at normal body temperature 
The Irver will, therefore, continue to function during preservation and it ц 
proposed that this will prevent both the progressive decline in organ viability 
and the ischaemia-reperfuzion injury associated with cold preservation, and 
allow a method to assess viability prior to transplantation 

Methods: Porcine livers were retrieved from a donor animal and cold flush 
preserved in UW solution for 24h, or perfused normothermically with 
allogenesc blood on an extracorporeal circuit utilizing paediatric cardio- 
pulmonary bypass technology Both groups then underwent а 24h 
reperfusion phase utilizing the circuit as a surrogate for transplantation, 
and perfusate, bile and Irver biopsies analysed as markers of subsequent 
organ viability 

Results: Organs preserved normothermically on an extracorporeal perfusion 
circuit displayed superior liver function in terms of synthetic (factor V, bile 
production), metabolic (galactose elimination kmetics, glucose utilization, 
acad/base homeostasis) and haemodynamic (total flow, hepatic artery 
resistance) parameters. Significantly (Р < 0 05) less global hver (transanu- 
nase release), structural damage (histology) and reperfusion injury (kupffer 
cell damage, immunohistochemustry) was identified in the warm preserved 
group 

Conclusions: Normothermx: machine perfusion offers an optimal preserva- 
tion technique when compared with traditional cold flush It also offers the 
ability to assess organ viability pror to transplantation, so optimizing the 
utilization of an extremely scarce and precious commodity. 
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155 vascular injuries, a retrospective study (1992-2000) 
S.K. Asfar, J. АРАБ. Н.А. Gafar. H. Safar, A. Gawish and 
M. Al-Bader 

Department of Surgery, Mubarak Al-Kabeer Hospital, Kuwait 


Aims: To audit our experience in management of vascular trauma between 
1992 and 2000. 

Methods: Retrospective review of all patients treated for vascular trauma. 

Results: One hundred and fifty-five patients with vascular injuries were 
managed during the period 1992-2000. 30.3 per cent (1-47) were stab 
wounds and 23.3 per cent (л = 36) were due to RTA. 21 neck injuries (13.5 
per cent), six chest injuries and 10 patients with abdominal vascular injuries. 
Of the latter, three patients died on the operating table because of 
exanguination. 118 patients had limb injuries. 49 (32 per cent) were upper 
limb and 69 (44.5 per cent) were lower limb injuries. Of the latter, two 
patients presented with bilateral crush injuries, revascularization of only one 
limb was performed in each case. The other limb was severely traumatized 
beyond repair. Autogenous vein was used in the majority of cases for 
revascularization. All 49 upper limb revascularization were successful. Of 
the 69 revascularized lower limbs, four grafts failed: two within 24 h due to 
poor run-off and extensive soft tissue loss, respectively, the other two failed 
after 6 months due to progressive atherosclerosis, HTN, DM and Buerger's 
disease, respectively. One patient died on the tenth postoperative day due to 
PE with patent graft. The long-term patency rate of revascularized limbs at a 
median follow up of (4.4 +2 years) was 96 per cent. The amputation rate was 
1.3 per cent and the mortality rate of all vascular traumas in this report was 
2.5 per cent. 

Conclusions: The use of autogenous vein graft is associated with good 
results, Progression of peripheral vascular disease and diabetes are risk 
factors for graft failure. 
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Does renal artery intervention confer any benefit in patients with 
bilateral atherosclerotic renal artery stenosis? 

W.R. Pillay, J.N. Crinnion, A.A.B. Barros D'Sat and J.H.N. Wolle 


Regional Vascular Unit. St Mary's Hospital, London, UK and * The Royal 
Victoria Hospital, Belfast. UK for the Joint Vascular Research Group 





Aims: The natural history of bilateral atherosclerotic renal artery stenosis 
(ARAS) is unpredictable. We have investigated whether intervention results 
in improved renal function and fewer cases of progressive renal failure. 
Methods: Thirty-three patients with peripheral vascular disease and co- 
existing significant bilateral ARAS (stenosis > 50 per cent) were enrolled in a 
multicentre prospective study. Baseline measurements of serum creatinine, 
renal size and diastolic blood pressure were recorded and repeated at six- 
monthly follow-up. The follow-up period ranges from 2 to 4 years (mean 
2.4). Those patients who underwent revascularization (Group |, n = 12) were 
compared to those managed conservatively (Group 2, 5-21). 13 endo- 
vascular procedures (4 bilateral) and 3 open operations were performed 
Results: These are shown in the table as median (interquartile range). 








Group 1 


Group 2 
Number 12 2l 
Mortality (sy 433 
Dialysis 1 (died) 0 








Creatinine 


Baseline 140 (122-2381 108 (90.166) 119 (96-205) 

Follow up 189 (132.233) 105 (98.155) 117 (100.189) 
BP 

Baseline 960 (80- 100) $85 03 90j 90 (75-95) 


Follow-up 77 (68-82) 80 (70-85) 80 (70-85) 





Nearly one-third of patients died in both groups but this was not directly 
attributable to renal failure. Four patients who had undergone intervention 
had contralateral occlusion. Of these, three died within the follow-up period, 
one after becoming dialysis-dependent (creatinine 746 umol L` !). Follow- 
up creatinine in the intervention group was significantly higher than baseline 
(Wilcoxon signed rank test for paired observations, P=0.04). At 2-year 
follow-up, 6/9 surviving patients following intervention had a > 15 per cent 
decrease in renal function, whereas this occurred in 5/15 of those with no 
intervention. Renal size measured on ultrasound was unhelpful due to the 
inter-observer variability in measurements. 


34 


Conclusions: Bilateral ARAS has a poor prognosis; the majority of deaths 
are not related to the renovascular disease. Despite the mortality rates being 
similar in both groups, deterioration in renal function was significant only in 
those undergoing intervention. 
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Auditing ultrasound accuracy for abdominal aortic aneurysm (AAA) 
screening 


М.Ј. Forshaw,! A.B.M. Wilmink.! C.S.F.F. Hubbard? N.E. Day? and 
C.R.G. Quick! 

Departments of ! General Surgery and ? Radiology, Hinchingbrooke 
Hospital, Huntingdon, and “Institute of Public Health. University of 
Cambridge. Cambridge, UK 


Aims: Within a long-running AAA screening project, ultrasound measure- 
ments need to be consistent and reproducible to justify clinical decision 
making. This study has audited the accuracy of ultrasound (US) as a 
screening tool and correlated US measurements of infrarenal aortic diameter 
(IAD) with computerized tomography (CT); interobserver measurement 
variability was also assessed. 

Methods: Over 12000 ultrasound scans have been performed by nine 
ultrasonographers since 1991 in a community based AAA screening 
program in the Huntingdon district. The maximum [AD was measured in 
the anteroposterior plane using a Toshiba Capasee with a 3.5 MHz 
curvilinear probe. An AAA was defined if the maximum IAD was greater 
than 29 mm. CT was then performed if the [AD is greater than 45 mm and 
again the IAD recorded. The false negative rate was calculated from the 
number of normal ultrasound scans in patients with a ruptured AAA who 
had been screened. The false positive rate was calculated from the number of 
aneurysmal aortas on US that were subsequently classified as normal on CT. 
Measurement: Variability between CT and US and between observers were 
calculated using a ‘limits of agreement’ method. 

Results: Only 11 out of 80 patients with a ruptured AAA since 1991 had 
attended screening: all had previous US measurements greater than 29 mm. 
64 screened patients with US measurements greater than 45 mm underwent 
CT: this confirmed the presence of an AAA in all cases, The sensitivity and 
specificity for ultrasound can both therefore be estimated to be close to 100 
per cent. The median time gap between CT and US was 3 months (range, 
18-50 months) with a mean difference of 3.8 mm. CT measurements tended 
to be slightly larger on average. Given that the majority of aneurysms 
increase in size with time, there was a good correlation (r = 0.54) between the 
time gap of these scans and the measurement differences: this time gap 
predicted 33 per cent of the measurement differences between CT and US in 
a linear regression model. The time gap between CT and US was less than 
6 months in 52 patients and these patients were used to assess measurernent 
variability between CT and US and between observers (see table). 











CT-US Limits of 
US єт (mm) variability (mm) 
Ultrasonographer 1 6735 36 $9 i8 
Ultrasonographer 2 1265 8 M4 8-15 
Others (7) 4484 8 26 10-16 
Total 12884 52 3.6 -5-12 








Conclusions: These results confirm that US is an accurate screening test for 
AAA with a high sensitivity and specificity and can therefore be used for 
clinical decision making. Discrepancies in measurement between CT and US 
can, in part, be attributed to the time gap between these scans, but the 
measurement variability between CT and US and between observers are 
within acceptable limits. 
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Ап intensive care unit bed is not essential for elective aortic aneurysm 
repair 

B. Braithwaite, M. Shaw and R. Nash 

Derbyshire Royal Infirmary, Derbyshire. UK 


Aims: Cancellation of elective operations for lack of an intensive care bed is 
an increasingly common problem. The aim of this study was to retro- 
spectively review patients who had an elective AAA repair by a single 
vascular surgeon. 

Methods: Patients were routinely given a thoracic epidural and were 
maintained under general anaesthesia with a laryngeal mask. Post-operative 
care facilities comprised a four-bed high-dependency unit (HDU) and a 
four-bed intensive care unit (ITU) staffed by junior doctors with consultant 
supervision. Between October 1995 and October 1999, some 98 patients 
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(cight women), median age 71 years (range 57-85) had an elective repair of 
an infra-renel AAA. The median size of the aneurysm on ultrasound 


examination was 6.2 cm (range 4.4-10) АП but one patient had a thoracic : 


epidural Some 84 operations were done by the consultant surgeon, the 
remamder by a higher surgical trainee Some 20 grafts were bifurcated, the 


median operating time was 1 5 h (range 1—3 5) and estimated blood loss was . 


1000 mL (100-6500), АП but eight patients were extubated before leaving 
the operating theatre. Some 89 patients were transferred for post-operative 
care ш HDU, nine required motropsc support and were managed on the 
ITU, of these two were predicted to require an ITU bed (one was obese and 
the other had chronic arway disease) Of the remainder, two had post- 
operative haemorrhage that required a second laparotomy and one had a 
peri-operative МІ. The median stay on HDU or ITU was 1 day (0-14) and 
patients wore discharged from hospital at a median of 10 days (6-29). 
Resuktx: The per-operatrve mortality rate was 5 per cent. Five patients died 
of renal failure (one), exacerbation of chronic airways disease (one), cardiac 
failure (one) and per-operative myocardial infarcbon (two) There were 22 
non-fatal complications in 18 patients. post-operative haemorrhage (two), 
pnoumoma (7, of which one required ITU care after discharge to the ward), 
temporary renal failure (three), MI (three), arrhythmia (two), prolonged 
Пеш» (one), LVF (one) wound dehiscence (one), С difficile diarrhoea, and 
stroke (one) 

Conclusions: In this series, only seven patients required unplanned admission 
to an intengrve care bed The combmation of epidural assisted апаез Бева, 


Se E Бы ба ыараан Staa ad ee efus 
precious mtensive care bed 
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Is division of the left renal vein during emergency abdominal aortic 
meeurymn surgery a safe strategy? A North-East of Scotland experience 
P. Bachoo, Y Abu-Omar, G. Cooper, J Engeset and К S Cross 
Department of Vascukn Surgery, Aberdeen Royal Infüma y, UK 


Aim: We report our expenence of dividing the left renal ven (LRV) during 
emergency abdominal aortic aneurysm (AAA) surgery and consider the 
impact of this manoeuvre on renal function at intermediate follow-up 
Methode: Climcal, operative and brochemucal details of all cases undergoing 
surgical repar of AAA between 1991 and 1999 were reviewed. Renal 
fdnction (blood urea/serum creatinine) was compared m cases with (group 1) 
and without (group 2) LRV divimon after elective and emergency surgery. 
Cases were included if renal function was possible at least 1 month after 
discharge. Indexed case notes were reviewed for data concernmg total аогос 
crows clamp time, recorded blood loss, survival and long-term requirement 
for renal replacement therapy 

Results: Between 1991 and 1999, 30 of 509 cases (5.8 per cent) underwent 
divimon of the LRV. In 141 cases data was complete and is presented (male 
116, median age 72.6 years, range 55—89 years) Nine cases (ali emergencies) 
from group 1 were excluded: two on-table deaths, five postoperative deaths 
(CVA two, MRSA sepücaemia-one, MOF two), for two, case notes were not 
available Following discharge renal function was available at 20/19 months 
for elective/emergency cases, with the results sammarczed in the table and 
shown as mean (SEM). 








Ekctrve Emergency 

Preaperetire 
BUN mmol L^ 66(035) 95(067) 
Creatmme pmol L^! 115 (49) 146 (9 2) 
Postoperatrre Group 1 Group 2 Group 1 Group 2 

І (am HD (2-65) (re 10) (4—55) 
BUN (mmol L^!) 7705) 7104 13 (29) 12806) 
Creatmene (mol L7!) 117 (17 4) 119 (52) 220 (423) 170 (17 7) 


Overall, a statistically significant difference (P 0.001) m preoperatrve renal 
fanction was observed between elective and emergency cases but within each 
group dividing the LRV did not cause a statzsucally significant deterioration 
in renal function. Mean estimated blood loss, total loss clamp time and 
survival were similar, group 1. 2.0 L, 71 min, 40 months and group 2: 2.0 L, 
85 mun, 29 months en daats All groups arrears 
renal replacement therapy. 

Condado Wo conctude dision of tha LRV dunng ошогу ААА 
surgery is a useful strategy and docs not adversely effect renal function at 
follow-up. 
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The proximal aortic neck following eadovascular aortic repair: a came 
for concern? 


SJ. Holtham, S. Dugdill, J. Rose, TA Lees and M G, Wyatt 
Northern Vascular Centie, Freeman Hospital, Newcastle upon Tyne, UK 


Aims: Endovascular aortxc repair (EVAR) depends on a stable fixation at the 
proximal neck of the aneurysm to result in a durable repair. The aim of this 
study was determine whether the proximal neck contmues to expand 
folowmg EVAR 

Methods: EVAR has been performed in 135 patients between December 
1995 and August 2000 Follow-up has been performed according to the 
Eurostar criterta with contrast enhanced CT scans and measurement of the 
proximal aortic neck at a level dustal to the renal arteries. 
Results: Of the 135 patents, 36 had completed follow-up to 24 months. 
Of these patients, the mean pre-operatrve aneurysm diameter was 
59 5+13.5 mm and the mean pre-operative proximal neck diameter was 
21 7: I.5 mm At! month, the mean proximal diameter was 21 5+1 9 mm 
(NS) At 6 months follow-up, the mean proximal neck diameter had 
increased by 12mm from the I-month measurement (P=0.004) At 
24 months the mean neck diameter had increased by a further 1.1 mm from 
the 6-month measurement (P=0 01!) There have been four graft migrations 
out of 135 patents (3 per cent) with a mean onset of 18 months The mean 
increase in proximal neck diameter in these patients was 4.5 +3 1 mm. 
Conclusions: There appears to be an initial rapid increase in proximal neck 
diameter following EVAR. After the inital 6 months, this increase continues 
but at a slower rate of 0.8 mm per year This expansion 1з ongoing and raises 
the question of the stabthty of the proximal neck fixation This may bring in 
to doubt the long-term durabihty of devices that are fixed m the infrarenal 
aortic segment 
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Surgical management of upper ор iechaesnia: а 12-year experience 


A Mahmood, R. Salaman, M. Sintler, J. Luscombe, М.Н. Somms, 
SRG. Smith, A. Edwards and R.K. Vohra 


University Hospital, Brrmmgham, UK 


Alme: The апп was to assess the diversity and actiology as well as to evaluate 
the management, outcome and morbidity of upper imb uchaemia. 
Methods: A retrospective analyns of all patients admitted to the University 
Hospital Birmingham NHS Trust with upper limb wehaemua between 1988 
and 2000 was carned out. A standard proforma was used to record 
presentation, aetiology/pathology, treatment and outcome along with 
routine clinica] and demographic data. 

Results: A total of 86 patients with a mean age of 64 years (range 2-92), 
presented with upper-hmb wchaemm Suxty-two presented with acute 
wchaemia and 19 had chronsc ischaemia and sx resulted from trauma to 
the upper mb. The actiology was cardrac/degenerative in 46 per cent, 
ustrogenic m 14 per cont, inflsmmatory in 8 per cent and thoracic outlet 
syndrome in 5 per cent The surgical procedures carned out were 
embolectomucs in 45 patients, bypass reconstruction to the great vessels in 
20 and distal upper limb reconstruchon in 10. Five patents had 
thrombolyms of which three failed. There were four graft occlusions, two 
of whom required further surgery In the embokectomy group, there were 
four early and one iate thrombosis, who required surgical intervention 
There were three limb losses, two patients bad above-elbow amputation and 
one, hand amputation, and five re-occlusions for the embolectomies at 
4-year follow up Two patients required above-clbow amputations and one 
required a hand'amputation The limb salvage rate was 96.6 per cent and the 
30 day: mortality for; fhe sares: Was: 7. peccant. “Only ooe pancit: kad 
ischaemic symptoms at follow-up 

Cua Üops linb nchsemia ved from, a multibido of undaiying 
pathologies and therefore referral to a vascular specialut centre offering a 
full range of diagnostic and mterventional procedures 13 recommended. We 
recommend surgical intervention in these patients to preserve limb fonction 
and prevent sequelae 
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Long-term results of surgical decompression of neurological thoracic 
outlet decompression 

С.А. Maxwell-Armstrong,’ B.S.W. Noorpuri', S. Abdul Hague.’ 
D.M. Baker? and A.J. Lamerton! 

! Department of Surgery Lincoln County Hospital Greetwells Rd. Lincoln 


апа Department of Vascular Surgery, Royal Free Hospital, Pond Street, 
London МИЗ 6QG, UK 


Aims: Thoracic outlet compression syndrome is characterized by a variety of 
symptoms relating to compression of the neurovascular bundle. Relief of 
symptoms may be obtained following surgery in up to 99 per cent of cases. 
Methods: The notes of patients operated on by a single surgeon using a 
supraclavicular approach were reviewed. Symptoms, pre-operative investi- 
gations, and complications were all documented. Outcome at 6 weeks. 6. 12 
and 24 months follow-up was also recorded. In addition, all patients were 
contacted by telephone, in order to assess current level of symptoms. 
Results: One hundred and thirty-eight patients underwent 146 operations 
{eight had bilateral procedures), over a 12-month period between October 
1986 and March 1998. The case notes of 118 patients undergoing 126 
operations were available for review. Symptoms were predominantly motor, 
sensory or vasomotor, and were present for a mean of 19.6 months prior to 
surgery. Complications were rare, but included pneumothorax requiring a 
chest drain (5:71) and infraclavicular anaesthesia (7=13). The mean 
duration of hospital stay was 2.1 days. At 6 weeks follow-up. 86.5 per cent 
of patients reported either an improvement, or complete resolution of their 
symptoms. Sixty-one patients were contactable, а mean of 55 months 
following decompression. Of these, 44 (72.1 per cent) were either improved 
or asymptomatic. 

Conclusions: Decompression of thoracic outlet. compression. syndrome 
through a supraclavicular approach encompassing first rib resection leads 
to good long-term results with few complications. 








Poster 048 


Effect of pulsatile flow on the development of a tissue-engineered 
vascular graft 
M.S. Baguneid. A. Seifalian, G. Hamilton and M.G. Walker 


Depariment of Vascular Surgery. Manchester Royal Infirmary and Medical 
School, UK 


Aims: To evaluate the effect of pre-conditioning smooth muscle cell rich 
hybrid grafts followed by conditioning a newly formed endothelium on both 
acute endothelial cell (EC) attachment and resistance to shear stress. 
Methods: Non-endothelialized hybrid grafts of | week maturity were set up 
within pulsatile flow circuits for up to 14 days under strict physiological 
homeostasis. Metabolic activity and cellular distribution were evaluated 
using the Alamar blue!" assay and confocal microscopy. ECs labelled with 
8 MBq of Indium 111 tropolonate were seeded onto both preconditioned 
and control non-preconditioned hybrid grafts. These were then conditioned 
using low flow rates for up to 72 h prior to assessing their resistance to shear 
stress, Measurements using а gamma counter were taken over | hand grafts 
were subsequently analysed by environmental scanning electron microscopy 
(ЕЅЕМ). 


Results: Pre-conditioning non-endothelialized hybrid grafts resulted іп а 






significantly greater metabolic activity and increased proportion of 
contractile SMCs. This was reflected in a 40-50 per cent increased acute 


EC attachment (P « 0.05) and greater resistance to shear stress at all time 
points (P « 0.05). Furthermore, EC retention was significantly enhanced by a 
period of low flow conditioning. This was confirmed by ESEM. which 
demonstrated increased numbers of flattened ECs. 

Discussion: Preconditioning non-endothelialized hybrid grafts and con- 
ditioning the newly formed endothelium significantly enhances both EC 
attachment and resistance to shear stress. 
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The role of subintimal angioplasty of calf vessels in lower limb 
ischaemia 

Н. Ingle, A. Nasim, M. Anderson. A. Bolia, G. Fishwick. R. Naylor, 

М. London, P.R.F. Bell and M. Thompson 

Leicester Royal Infirmary, UK 

Aims: To access the outcome of subintimal angioplasty in treating arterial 
disease below the adductor canal in patients with severe lower limb 
ischaemia. 


7h 


Methods: A retrospective case note review was undertaken to look at 
consecutive patients undergoing subintimal angioplasty of calf vessels. for 
lower limb ischaemia between March 1997 and May 2000. 

Results: Sixty-seven patients (70 limbs) were identified in the study period. 
There were 39 male patients (58 per cent) and 28 female patients (42 per 
cent), with a median age of 76 years (range 41-96). Risk factors included 
smoking (58 per cent), hypertension (54 per cent). diabetes (46 per cent). and 
THD (27 per cent) Fifty-eight limbs (83 per cent) had critical limb ischaemia 
and 12(8 per cent) had severe claudication. In 25 (36 per cent) limbs a single 
vessel was recanalized, in 27 (39 per cent) two vessels were recanalized, in 15 
(21 per cent) three vessels were recanalized and in one (1 per cent) all three 
vessels as well as poplitcal segment were recanalized. The mean length of 
occlusion was 24 cm (range 2-55). Angioplasty was technically successful in 
64 (91 per cent) limbs. Complications included: self-limiting perforation in 
two (3 per cent). perforation requiring embolization in three (4 per cent) and 
distal embolus in one (1 per cent). The life table analvsis is shown. 














Months 

i 6 36 
Survival percentage 97 92 81 57 50 
Freedom from CLE percentage 90 83 83 83 83 
Limb salvage percentage 95 94 94 94 94 
No. of patients at risk 67 63 47 7 14 





CLI. critical limb ischaemia. 


Conclusions: Subintimal angioplasty is a safe and effective procedure for 
treating crural vessels in patients with severe limb ischaemia. 
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Relationship between handheld Doppler signals, infra-inguinal graft 
outcome and patient mortality 


А.Н.К, Stewart, A. Lucas. F.C.T. Smith, R.N. Baird and P.M, Lamont 
Vascular Studies Unit, Bristol Royal Infirmary, UK 


Aims: Handheld Doppler signals are recorded in the outpatient clinic in the 
majority of patients considered for infra-inguinal bypass grafts, as part of 
ankle-brachial pressure measurements and may give a better measure of 
run-off than arteriography. The aim of this study was to assess the 
relationship between handheld Doppler ankle signals, infra-inguinal graft 
outcome and patient mortality in a cohort of 258 consecutive infra-inguinal 
bypass grafts at one centre. 

Methods: Ankle Doppler waveform characteristics were recorded in the out- 
patient. department for patients considered for infra-inguinal bypass 
grafting. A score was assigned for Doppler signals from the anterior tibial, 
posterior tibial and dorsalis pedis arteries. Biphastic signals were scored 2, 
monophasic signals | and absent signals 0. A total Doppler score (0-6) was 
therefore calculated. for each limb. Following bypass surgery, graft 
surveillance was undertaken using duplex ultrasound at 6. 12, 26 and 
52 weeks. The relationship between Doppler run-off scores, graft patency 
and patient survival within the first year were analysed using Kaplan- Meier 
life table analysis and log rank tests. 

Results: Between January 1995 and September 1999, 258 consecutive 
infrainguinal bypass grafts were performed on 242 patients. 210 patients 
(86.7 per cent) survived 1 years and overall primary assisted patency at one 
year was 79.3 per cent. A Doppler score of 0 was associated with a | year 
primary assisted patency of 50 per cent and a | year mortality of 30 per cent. 
As the Doppler score increased to 6 the graft patency increased to 100 per 
cent and the mortality decreased to 4.6 per cent 





Doppler score 





о 





year graft patency 50.0 
(per cent)** 

-year morality 50.0 27.3 20.8 41 46 
(рег centi* 





*P 0.0002 log rank test ;** P —0.9015 fog rank test. 


Conclusions: A run-off score based on handheld Doppler signals in patients 
undergoing infrainguinal bypass is significantly associated with both graft 
outcome and mortality over the first year. This may provide a means of 
stratifying risk in the outpatient clinic for patients considered for 
infrainguinal bypass grafts. 


Br. J. Surg.. Vol. 88. Suppl. 1, May 2001 
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Stenting for localized arterial stenoses in the aorto-iliac segment 


S Saha, М Gibson, EPH Torre, TR Magee and R В Galland 
Departments of Surgery and Radiology, Royal Beikshne Hospital, 
Readmg, UK 


Akos: To determine complications and patency following angioplasty (PTA) 
and stenting of aorto-ihac stenoses 

Method: Between December 1994 and June 2000 54 patients (41 men), 
median age 64 years (41-89) underwent aorto-iliac stenting , A total of 63 
stents were placed Indications were intermittent claudication in 42, rest рат 
ш three and gangrene in nine. Sites stented were aorta nine, aorta and iliac 
three, common шас 22, external iliac 14, common and external !ас two 
Bilateral thac procedures were carned out in four. There were 11 recurrent 
stenoses The other reasons for stenting were residual stenoses greater than 
30 per cent after PTA, tight calcified stenoses or when a stenosed iliac artery 
was being used as a donor prior to crossover ог femoropopliteal bypass 
Resnitx: Technical success was achieved in 61 (97 per cent) cases The two 
failures were due to malposition as a result of proximal stent migraton Two 
further patients sustained minor complications АП 12 aortic stents were 
patent at a median follow up of 22 months (2-61 months). Of the шас 
stents, two had occluded at a median follow-up of 15 months (0- 
69 months). 

Conctusions: PTA and steating of aorto-ihac stenoses can be safely achieved 
with durable results Control trials are needed to compare PTA with PTA 
and stentmg 
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The role of primary steating of Шас occlusions — early results 
EPL Turton, PJ Curky, PJ Turner and C D. Irvine 
Puiderfields District Hospital, Wakefield, UK 


Aim To examine the role of primary stenting їп шас artery (LA) occlusion, in 
terms of technical success, and clinical results in a ОСН, 

Methods: Assessment was made of all LA stent placements performed using 
the Memotherm stent by a mngle vascular radiologist Data concerning 56 
consecutive patients (median age 65 years, ТОК, 58—73, 35 men, 62 per cent) 
was analysed. Indications included moderate claudication in 9 (16 per cent), 
severe Claudication ш 45 (80 per cent), and rest pam in 36 per cent There 
were 23 unilateral and 33 bilateral ‘kissing’ stents, for 26 with LA stenosis (46 
per cent) and 30 with occlusion (54 per cent) The lesion length was >8 cm 
in 18 patents Patent outcome was determined on the bans of continued 
rehef of symptoms and improvement to ABPI Median follow-up ш 
13 months (IQR, 7-26). 

Reed Technical success was achieved ш 98 per cent and no major 
compheations occurred Patient reported walking distance and claudication 
symptoms improved in 55 patients, and the median ABPI improved from 
053 ПОК 0 4-0.64) to 094 (IQR 08-10) Remdual angiographically 
ngnificant disease distal to the шас artenes remained 10 31 patients (55 per 
cent), of which 16 per cent was below knee, 45 per cent above knee, and 39 
per cent at both stes Median increase in ABPI if residual disease present 
was 026, IQR 019-04 compared to 045, IQR 025-061 if not, 
P=005 Mann-Whitney U-test) However, this had no mgnificant effect 
on walking dutance There was no difference between those treated for 
occlusion or stenosis. 

Conchestons: Пас stenting effectively improves markers of distal perfusion 
and imb function even after chronic шас occlusion Distal disease often 
coexists but has only a relatrvely small negative effect on overall benefit 
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The acquisition of methicillin resistant Staphylococcus exrexs (MRSA) 
in vascular patients 


JM Seriven, P Silva, RA Swann, MM Thompson, AR Naylor, 

RF Beil and NIM London 

Depa tments of Vascula Surgery, Robert Kilpatiick Buildmg, Unrvernty of 
Leicester, and ! Mici obtology, Lewertei Royal Infumay, UK 


Akos: MRSA infection poses significant risks to patients undergoing arterial 
reconstructions The purpose of this ongoing study was to determine at what 
point during hospital admission MRSA was acquired 

Methods: А consecutive senes of patents undergoing vascular surgery 
dunng а s1x-month period were examined All patents underwent screening 
for MRSA using pooled moistened swabs taken from nose, throat, perineum 
and open wounds Swabs were taken at the following time points, on 
admustion to the ward, exit from theatre, discharge from ITU, weekly on the 
ward whilst in-patients and on discharge from hospital. 
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Results: Seventy patients were admitted, of whom five (7 per cent) screened 
pontive for MRSA on admission and a further 10 (14 per cent) became 
MRSA positive during their admission Of the 65 patients who were MRSA 
negative on admission all underwent surgery and 44 were admitted to the 
ITU. Of these 65 patents, the timing of the first MRSA positive swab was as 
follows exit from theatre 2/65 (3 per cent), discharge from ITU 3/44 (7 per 
cent) and on the ward postoperatively 5/65 (8 per cent). Of the 2! patients 
not admitted to the ITU, none became MRSA-pomtive at any time during 
thar admission Comparing MRSA-negative (n= 60) versus hospital 
acquired MRSA (л= 10) patents (median, range), length of stay was 7 
(3-60) versus 17 (9-61) days (Mann Whitney P 50 000), length of ITU stay 1 
(0-21) versus 4 (0.521) days (P=0 002), patient age 67 (50-83) versus 73 
(66-87) years (P=0 025) 

Conclusions: These data suggest that 7 per cent of patents undergoing 
arterial surgery are pre-existing carriers of MRSA Although no particular 
factor appeared to result n MRSA acquisition, MRSA could be acquired 
throughout hospital admisnon and was commoner in those patients 
requiring a prolonged inpatient stay and admission to the ITU 
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Changes in vascular access surgical activity — an audit 

D.C Mitchell, PA Lear, BD Pentlow, JD Morgan and G.C. Kerton 
Dept of Surgery, Southmead Hospual, Bristol, UK 


Atom: Audit of vascular access workload in а single renal unit 

Methods: Audit of notes, rena] unit database and operation register from 
1193 to 31 12.98. 

Results: Some 1370 arterio-venous fistula (AVF, п» 1160) and vascular 
access graft (VAG, л=210) operations were performed in 869 patients, 
Activity rose from 163 cases m 1993-299 cases m 1998 The total population 
on haemodialysis rose from 339 to 481 during this period The median age of 
AVF patients rose from 28 years in 1993 to 48 years by 1997, although the 
maximum age remained constant at about 88 years Patients undergoing 
VAG were older, with a median age of 52 years in 1993 rung to 57 years in 
1998 Revisional surgery accounted for 18 7 per cent of AVF (n«217) and 
25 7 per cent of VAG (n=54) During the period under study, the surgical 
complement of the renal failure service increased by a factor of 13 
consultants while the workload increased by а factor of 1.8 These numbers 
take no account of the incressing complexity of providing vascular access in 
an ageing population. During the period under audit, four satelhte dialysis 
units were opened in surrounding towns, two in 1995 and two in 1996 No 
local surgical provision was made for this expansion АЛ but one of the 
towns has a vascular surgical service 

Coocinsions: The demand for vascular access surgery is sing rapidly in the 
Ч К This demand for surgery 1з not being matched by increased numbers of 
surgeons The diffusion of dialysis provision is not being matched by a 
corresponding diffunon of surgical provision, despite locally available skills 
Future expansion of consultant numbers needs to consider the needs of 
patents with renal failure 
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Bupivacaine application in the long saphenous vein tract following 
stripping is safe and provides prolonged analgesia 

SMG Kibra, S Homer-Vanniasinkam, MJ Gough and 

AID Mavor 

Depa tment of Vascula Su gery, The General Infirmary at Leeds, UK 


Alne: Early postoperative pain hmits mobilmation after vancose vein 
surgery, which 1s increasingly performed as a day-case procedure Thus study 
investigated the safety of a new method of administering local anaestbosa 
and the effect of this technique on postoperative pain 

Methods: The study group comprised 20 consecutrve patients undergoing 
unilateral long saphenous vein stripping for varicose veins, Buprvacaine 0 5 
per cent, 10 mL, was introduced into the tract left after stripping the long 
sapbenous vein by pulling a bupivacaine-soaked gauze mto the tract for the 
remainder of the operation Blood samples were taken before placing the 
gauze, and at 0.5, 1, 2, 4, 6 and 8 h afterwards, and serum bupivacaine levels 
were assessed by gas hquid chromatography. Postoperatively the pain levels 
were assessed by a numerxcal rating scale and by the analgesic requirements 
during that period 

Results: None of the patients showed any symptoms or signs of bupivacaine 
toxxity Peak serum levels occurred 1 h after introduction of buprvacaine 
(cumulative analysis) The maximum, recorded serum level (122 7 ng) was 
200 times less than the known toxic level 18/20 patients considered pam 
rehef excellent and none of the 18 required any postoperative analgesia 
during the first 24 h. A historical control group of 20 patients needed 
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between two and five (median three doses) doses of analgesia during the 
same postoperative period. 

Conclusions: This method of delivering bupivacaine to the long saphenous 
vein, tract after stripping is safe and provides excellent postoperative 
analgesia. 
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Varicose vein surgery using a tourniquet: a prospective randomized trial 
A. Fowler and D.C. Mitchell 

Department of Surgery, Southmead Hospital, Bristol. UK 


Aims: A prospective randomized trial comparing the use of a tourniquet to 
no tourniquet in patients undergoing single-leg sapheno-femoral ligation, 
stripping and avulsions for varicose veins. The endpoints were blood loss, 
bruising and comparison of quality of life (QOL). 

Methods: Forty-nine patients were recruited, Patients were operated on a 
single day-case list under the care of a single consultant. The Esmarch 
tourniquet was used in the tourniquet group. Blood loss was measured by 
weighing swabs and collection into a plastic drape protecting tray (Inflatec). 
Bruising was measured using a grid at 10 days. An SF36 quality of life 
questionnaire was administered pre-operativelv, at 10 days and at 6 weeks 
post-operatively. 

Results: Blood loss was significantly reduced by use of a tourniquet (mean 
23 mL. range 4-110) compared with 91 mL (10-339) without tourniquet 
Р «0.001. The amount of bruising (mean 74 cm”, 14-200) with tourniquet 
was not significantly different to that (55 em? 10-150) without tourniquet 
5). There was no difference in SF36 scores between the two groups. 
pre- or post-operatively. 

Conclusions: Use of a tourniquet reduces operative blood loss, but does not 
reduce post-operative bruising or improve quality of life. 
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Superficial venous surgery for chronic leg ulceration in the presence of 
deep venous reflux 


J. Barwell, C. Wakely, К. Harvey, J.J. Earnshaw, В.Р. Heather, 

M. Whyman and K. Poskitt 

Departments of Surgery, Cheltenham General and Gloucestershire Royal 
Hospitals, UK 


Aims: To assess the anatomic and haemodynamic effects of superficial 
venous surgery on ulcerated legs with mixed deep and superficial venous 
reflux. 

Methods: Seventeen legs with ап ABPI 0.85, active or recently healed 
chronic ulceration and mixed deep and superficial venous reflux on colour 
duplex imaging underwent surgical correction of superficial reflux. Deep 
reflux was assessed in the following venous segments: common or superficial 
femoral, above-knee popliteal, below-knee popliteal. Colour duplex imaging 
was repeated following surgery. Digital plethysmography derived venous 
refill times (VRT) were calculated before surgery. with a narrow below-knee 
cuff, inflated to 80 mmHg to mimic the effect of surgery, and following 
surgery. 

Results: Prior to surgery, seven legs had reflux in all deep venous segments 
and 10 had reflux confined to one or two deep venous segments (segmental 
reflux). The effects of surgery on the pattern of deep reflux and VRT are 
summarized in the table. Normal VRT is defined as > 20 s. 





Deep Normal VRT 
with BK-culT 


тейих Normal VRT 











Legs with full deep venous system reflux (n7 
Before surgery Tet 
After surgery 3 3 
Legs with segmental deep venous system reflux (= 10)* 


Before surgery 10 i 6 


After surgery 3*#* 4 





*n= E for plethysmography data, "P <00 ci 


Conclusions: Superficial venous surgery often corrects segmental deep 
venous reflux, but has no effect on reflux occurring throughout the deep 
system. Plethysmography-derived haemodynamic changes, which can be 
predicted preoperativelv. did not mirror the colour duplex-derived anatomic 
changes. 


Poster 058 


Do variations in surgical practice influence neurological outcome in 
carotid endarterectomy? 


J. Nagy. G.D. Griffiths and Р.А. Stonebridge (On behalf of the Scottish 
Vascular Audit Group) 





Department of Vascular Surgery, 
Dundee, UK 


Ninewells Hospital and Medical Schoot, 


Aims: To document variations in surgical practice during carotid 
endarterectomy (CEA) and to investigate whether these influence neurolo- 
gical outcome. 

Methods: Prospective audit of surgical practice during CEA in Scotland 
between 1997 and 1999, 

Results: Eight hundred and seventy-eight CEA were performed in 13 
hospitals (mean 34 CEA per annum, range 4-82) by 34 consultant surgeons 
(mean 13 CEA per year, range 1-41). The neurological complication rate 
was 5 per cent. Surgeons performing less than 13 CEA per annum 
experienced a neurological complication rate of 8 per cent compared to 5 per 
cent for surgeons performing more (not significant). The mean percentage 
frequency for consultant practice is summarised: sinus nerve blockade (35.3 
per cent, range 0-100 per cent); shunting (54.8 per cent, range 0-100 per 
cent); shortening (7.4 per cent, range 0-92 per cent); distal flap fixation (49.7 
per cent, range 0-100 per cent); patching (73.3 per cent, range 0-100 per 
cent): dextran (19.3 per cent, range 0-100 per cent). Surgeons performing 
more than 13 CEA per annum secured distal flap in 52 per cent of cases 
compared to 42 per cent for surgeons performing less (P « 0.01). Securing 
distal ap was associated with a neurological complication rate of 4.8 per 
cent compared to 8.5 per cent not secured (P «0.05). There were no other 
associations between surgical practice, numbers performed and neurological 
outcome. 

Conclusions: Surgical practice varied widely between consultants. Securing 
the distal flap was the only manoeuvre that suggested fewer neurological 
complications, 
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Surgery for pulsatile tinnitus from occipital artery abnormalities 
K.S. Zayyan. M.J. Forshaw and J.F. Colin 

Norfolk and Norwich Hospital. Norwich, UK 


Aims: A rare but potentially surgically curable cause of pulsatile tinnitus 
(PT) is occipital artery abnormality. We describe management and outcome 
of surgery in patients with the syndrome. 

Methods: Ten patients with PT referred to a single vascular surgeon were 
carefully evaluated by history. physical examination and angiography to 
determine their suitability for occipital artery excision with curative intent. 
Surgical exposure and excision of the artery and its branches was performed 
through a curvilinear incision in the upper posterior triangle extending over 
the mastoid and temporal sealp. allowing complete removal of the vessel 
along with any abnormal vascular tissue. 

Results: All 10 patients (six males, four females, mean age 68.2 years) had 
pulse synchronous tinnitus with audible mastoid bruits that disappeared on 
occlusion of the occipital artery but only six had abnormal communications 
of the occipital artery with the lateral sinus, although one of these six also 
involved communications with the vertebral artery. Three of the four 
patients who eventually had surgery were permanently cured while the 
fourth had mild recurrence after 5 years without symptoms and one had 
unexplained spontaneous resolution after angiography. One patient had 
extensive, inoperable AV malformation while the other four who were not 
operated on had extensive carotid abnormalities. 

Conclusions: Selected cases of PT with angiographic evidence of occipital 
artery abnormalities may be cured by ligation and excision of the vessel. This 
relatively minor operation avoids the potential pitfalls of radiological 
embolization such as stroke and carotid dissection. 
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Ап assessment of the skills base and attaiumeats of SHOs on а 
regiomal BST programme 

L. de Cossart, C. Wiltshire and J Brown 

Countess of Chester Hospital, Ме sey Deanery, UK 


Adm: То assess tho skills base and achievements of tramees on a BST trainmg 
programme. 

Methods: All tramecs on a 3-year programme instituted m 1996 and designed 
to meet the requirements of the RCS England for MRCS were asked to 
complete a questionnaire demgned to find out their aspirations and their 
opmions about the programme and its design The responses were 
anonymmed to all involved in the analyms This paper reports the findings 
related to the tramees’ logbook for the general surgical operations of abscess 
drainage, appendicectomy, imguinal bernia repair, upper and lower GI 
endoscopy, varicose vem surgery and small bowel anastomosis, АП of which 
are listed in the blue book. The results were analysed by year of trainmg and 
whether performed independently or supervised 

Results: Eighty-four tramees returned analysable forms of which 50 per cent 
of trainees had entered the programme from PRHO posts 


Year | 











Independent Seon 
Abscess 17/38 (44.7%) 20/38 (52 6%) 
Append 1838 (42 159 18/38 (47 4%) 
Homa 638 (15 BA) 17 38 (44 7%) 
КА] 658 (15 8%) 14/38 (36 A) 
Upper GI scopes 633 (15 PK) 11/35 (25%) 
Flex: sgmosdoscopy G38 (15 PH) 10/38 (26 4%) 
5-B spestomoss 373 (79%) 14/38 (36 8%) 

Yer 2 | 

Independent Seen 
Absecon 26/36 (72 2%) 29/36 (50 ©) 
Appendix 22736 (86 1%) 31/36 (61 1%) 
Herma 10/36 (27 8%) 31/36 (86 1%) 
үз 4/36 (11 1%) 22736 (61 1%) 
Upper GI scopes 4/36 (11 1%) 1536 (41 TA) 
Flexi mgmosdoscopy 7/36 (19 4^4) 23/36 (63 9%) 
S-B anestomoes 1/35 (2 9*4) 25/36 (69 PA) 

Year 3 

Independent Seen 
Abscess 7% (87 9X) T (87 PA) 
Appendix 68 (77%) 78 (87 5%) 
Heme WS (37 FA) TIR (87 SH) 
Vys MB (62 94) GB (77%) 
Upper Gl opes Ш (12 9%) 78 (87 PH) 
Flexi sgmosdoscopy 2/8 (25%) 8/8 (100%) 
S-B anastomoses 178 (12 5%) 68 (79%) 





Comcluaions: Abscess dramage and appendicectomy are acquired by most 
tramecs, usually as tho 3 years progress but a few still do not achieve 
Independence by year 3. The profession should mast on protected operative 
teachmg (POT) for surgical tramecs 
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To explore the views of basic surgical trainees on their traintag 
programme and their future in surgery 

J. Brown, C. Wiltshire and L. de Cossart 
Cowntess of Chester Hospital, Mersey Deanery, UK 


Aime: To asees the views of basic surgical tramecs on a recently mshtuted 
3-year regional trammg programme in line with the requirements for the 
college exams. The particular areas of interest were the influences on ther 
career choices, thear aspirations for the future, and ther satisfaction with the 
process of trainee includmg appraisal and assessment 

Methods: A questionnaire designed ın collaboration with the UK. Medical 
Careers Research Group with structured questions and reted responses and 
an opportunity for free text expression was sent to 115 BSTs on the 
programme. Database construction and anonymous analysis was prepared 
by an educationist (JB). Presentation of results under the broad headings of 
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BST background, career intentions, the regional scheme, assessment, exams 
and teachers. A specific analyns of the women 1s presented. 

Results: Ninety-three trameses replied (81 per cent) 54 per cent (51) were 
graduates of the local unrverzity, 52.7 per cent (49) entered the scheme 
directly from PRHO posts, 4 3 per cent had more than 1-уваг' UK SHO 
expenence, 28 per cent (26) were women. There was a definite parochial 
trend for choice of the programme. 71 per cent (66) of trainees made ther 
career choice at unrveruty and about 25 per cent changed ther surgical 
speciality choice, the strongest mfluences on these wero teachers, SHO posts, 
and working conditions. Many trainees (43 per cent) were unsure of their 
progress; consultant feedback was the most demred. 

Coractnsions: This scheme was set up to satufy college requirements and this 
review has demonstrated a young and inexpenenced cohort of tramees who 
have strong convictions to pursue a surgical career They recognize the need 
for good appraisal from consultants and descnbed CONSULTANT 
TRAuness as the most influential factor on therr career choices 
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Electromagnetic motion analysis in the assessment of surgical technical 
skil 


V К. Datta, 5 М Mackey, А А. Chang and AW Derd 
Academic Surgical Unit, Imperial College School of Medicine, UK 


Aims: Motion snalyzs has been validated as an objective measure of 
dexterity m laparoscopsc surgical simulation. We arm to show tho vahdity its 
application to skills assessment of open surgical tasks 

Methods: Four subject groups were recruited: consultant general surgeons 
(м = 12), senior specialsst registrar (SSpR, n=11), jumor specialist registrar 
GSpR, n= 13) and basic surgical trarnes (BST, п = 12). They performed а 
standardized laboratory-based small bowel anastomosis. Electromagnetic 
motion trackers placed on the backs of hands recorded positional data, and 
this was used to generate dextenty parameters, namely, number of 


Moan rank 

No of movements movament 
Consultant 1254 (875-1632) : 119 
8SpR. 1375 (771-1978) 173 
J9pR 1673 (1020-2325) 277 
BST 2080 (1588-2573) 402 

Path length Time takan Mean rank 

mm^! a! tme 
Consoltant 14252 (9304-27200) 7@2 (527-1037) 127 
SSpR 15700 (7560-23840) $42 (540-1144) 171 
JSpR 17240 ($450-26030) 1016 (543-1488) 279 
BST 14300 (9600-19000) 1236 (840-1632) 395 


This was significant for both time (P<001) and movements (P «0.01). 
Mann-Whitney U tests between paired groups showed a signifiant 
difference for movements and tmo between BSTs and JSpR (P<001 
moverent and time), JSpR and SSpR (P «0.05 movement and time) There 


performance appears to plateau at the higher specialist level 
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Registrar operating experiemce over a 15-year period: more, leas or the 


same 

G Morris-Suff, E. Ball, D Harris, J Torkington and T. Havard 

Depa tment of Surgery, Royal Glamorgan Hospital, Ynysmaerdy 

Aims: Concerns have beon raed on the effects that Calmanization, the new 
deal on junior doctors hours, CEPOD recommendations, and increasing 
sub-specializzation may have on the breadth and depth of operative exposure 
achieved during surgical trammg. This study looks at the changes in the 
operative caseload, both electrve and emergency, over a 15-years period m 
one hospital 

Methods: A retrospective review of theatre records was undertaken, looking 
at the caseload of the registrars working for two consultant surgeons at one 
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hospital in three one year periods spanning 15 years. The number. 
subspecialty, level of supervision and time of each operation was recorded. 
Results: The total number of operations performed by each registrar is 
shown in the table, 





Registrar 2 


Registrar 1 









eT gency Elective Emergency 





1998.99 8 115 39 
1991.92 506 90 522 
1986-87 465 78 526 





Although the crude total number of cases were similar over the 15-years 
period, differences emerged in subspecialty exposure. the types of 
emergencies and the percentage of emergencies operated after midnight. 
Conclusions: Calmanization has not affected the number of cases operated 
upon by trainees. However, the case mix and the management of 
emergencies have been significantly affected. 


General 
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Autologous transfusion: can you teach surgeons new tricks? 

Е. Torella, S.L. Haynes and C.N. McCollum 

Academic Surgery Unit, South Manchester University Hospital. UK 


Aims: The NHS Executive has recently recommended autologous trans- 
fusion (AT) to reduce homologous blood use. We investigated the changes in 
surgeons’ attitude to AT over 10 years. 

Methods: Questionnaires sent to surgeons practising in nine surgical 
specialities in 1990, 1994 and 1999. 

Results: Response rates were 57 per cent of 265 in 1990, 56 per cent of 405 in 
1994 and 57 per cent of 342 in 1999. Many surgeons were keen to use AT (85 
per cent in 1990, 86 per cent in 1994 and 88 per cent in 1999). There was a 
small increase in the use of AT over 10 years (10 per cent in 1990, 13 per cent 
in 1994 and 24 per cent in 1999) In 1999, most surgeons knew of 
predonation (PAD) (95 per cent) and intraoperative cell salvage (ICS) (91 
per cent), but only 73 per cent were aware of acute normovolaemic 
haemodilution (ANH) and 71 per cent of postoperative cell salvage (PCS). 
ANH and ICS were used more than and PAD and PCS. AT was used 
consistently only in general, orthopaedic and cardiothoracic surgery: 
Results: The percentage of surgeons using autologous transfusion is shown 
in the table. 











PAD ANH 

1990 1994 1999 1990 1994 1999 
General 8 bi 0 10 9 12 
Orthopaedic 5 M 0 3 22 
Cardiothoracic 27 ü 33 91 56 














General 9 H 20 3 0 
i 6 3 9 2 20 
Cardiothoracic 33 91 100 73 67 





Logistical obstacles. cost and staff related problems were consistently cited 
as reasons not to use АТ. 

Conclusions: Autologous transfusion was used sporadically in surgical 
practice. Clinical trials аге needed to guide clinicians in the choice of 
transfusion techniques. 
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Prospective double blind randomized controlled trial of botulinum toxin 
A in axillary hyperhidrosis 

М.Т. Sinclair, W. Russell, №. Тооѕеу, Н. Mann. A.E.P. Cameron and 

LS. Osman 

Departments of Surgery and Neurology, Ipswich Hospital, Ipswich. UK 
Aims: Does botulinum toxin A (BTA) reduce sweating in patients with 
axillary hyperhidrosis? 

Methods: Ten patients with severe axillary hyperhidrosis were randomized to 
receive 200 mouse units of Dysport (BTA) injected subcutaneously into one 
axilla and placebo (P) into the other. Sweating was assessed quantitatively 


80 


after а 30 min period of sweat provocation. Subjective sweating was 
measured using à 10-point linear analogue visual scale. Measurements were 
collected at baseline, 1 week, 4 weeks, 12 weeks and 24 weeks following 
injection. Mann-Whitney U-test was used for statistical analysis. 

Results: All figures are median with interquartile range. 





P subjective BTA subjective 


score score (в) 


P sweating BTA sweating 








Baseline 8.5 (6-103 1(0.1-1.5) 6.3 (0.1.02) 
Week i 8.5 (6-10) 0.6 (0.1- 1.4) 02 (0.1.0.6 
Week 4 9.0 (65-10) 0.6 (0.1.1.2) 02 (0-0.9) 

Week 12 8.0 (5-10) 0.6 (4-14) 0.2 (0.10.4) 
Week 24 9.0 (6.10) 04 (01-1. 0.13 (0-0.441 





There was a significant reduction in subjective sweating in axillas injected 
with BTA compared with placebo at 4 weeks (*P«0.00). 12 weeks 
(**P 0.01) and 24 weeks (*** P <0.02) following injection. There was a 
trend towards a reduction in measured sweating in the BTA axillae. 
Conclusions: Botulinum toxin A is effective in reducing sweating in axillary 
hyperhidrosis. 
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The effect of probiotics on bacterial translocation and septic morbidity 
in elective surgical patients 

С.Е. McNaught, N.P. Woodcock. C.J. Mitchell and J. MacFie 

The Combined Gastroenterology Unit, Scarborough Hospital, North 
Yorkshire, UK 

Aims: Bacterial translocation (BT) occurs in surgical patients and may 
account for postoperative sepsis. The aim of this study was to assess the 
effect of the probiotic Lactobacillus plantarum 299v. (Proviva) on the 
incidence of BT and septic complications in elective surgical patients. 
Methods: In this prospective trial. surgical patients awaiting major GI 
resection. were randomized to receive an oral preparation containing 
Lactobacillus plantarum 299v for one week preoperatively and compared 
with a control group. All patients were taking a normal diet until the date of 
surgery. Bacterial translocation was assessed by the culture of mesenteric 
lymph nodes and serosal biopsies. Nasogastric aspirates were taken to 
establish gastric colonisation with enteric organisms. All septic morbidity 
was documented, 

Results: 129 patients were entered into the study 





Proviva group Control group 











{л = OS) Р 
MCF ratio 39: 36:29 
Median age 68 years 69 years 
пок) {58-74) (58-77) 
Bacterial 7 patients 7 patients > 0.05 
translocation (11.8%) 11.8%.) 
Gastric 6 patients 8 patients 20405 
colonization (11,0%) (054) 
Septic 7 patients 10 patients 20.05 
complications LLLE) (15.3%) 








Conclusions: Lactobacillus plantarum 299v administration in elective surgical 
patients does not alter bacterial translocation rates or subsequent septic 
morbidity. The use of a preoperative probiotic had no effect on the incidence 
or nature of gastric colonization. 
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Changes in serum albumin concentration, other biochemical and 
haematological parameters, and bioelectrical impedance following 
crystalloid infusions in normal subjects 


D.N. Lobo, Z. Stanga, JL. A.D. Simpson, J.A. Anderson. B.J. Rowlands 
and S.P. Allison 


University Hospital, Queen's Medical Centre, Nottingham, UK 


Aims: The aims of this double blind crossover study were to determine 
whether 2 L bolus infusions of 0.9 per cent saline and 5 per cent dextrose 
produce hypoalbuminaemia in healthy subjects. and also to study the 
differential changes in serum and urinary biochemistry, haemoglobin and 
bioelectrical impedance analysis. 

Methods: Ten male volunteers received 2 L infusions of 0.9 per cent saline 
and 5 per cent dextrose on separate occasions in random order over | h. 
Weight, haemoglobin. serum albumin, electrolytes and osmolality. and 
bioelectrical impedance were measured pre-infusion and hourly for 6 h. 
Subjects voided urine before the infusion and as necessary. 


Br. J. Surg. Vol. 88, Suppl. 1. May 2001 


Resaits: The 10 male volunteers had a mean (SE) age of 221 (03) years, 
height of | 78 (0 01) m, mitial weight of 73.6 (18) kg and BMI of 23.2 (0.5) 
kg m ?. Saline was the па] infusion m кх subjects and dextrose m four. 
Subjects received the other infusion 7-10 days later. There was a mean fall in. 
serum albumin concentration of 9 g L~! (20 per cent) at the end of the saline 
infusion and of 7 g L^! (16 per cent) after dextrose (P «0 001). This fall 
lasted more than 6 h after saline but returned to baseline 1 h after dextrose, 
Changes in haemoglobin and packed сей volume were jess pronounced (7 5 
per cent after saline and 6.5 per cent after dextrose) Weight increased by 2 
kg with both mfusions, returnmg rapidly to normal with the druremis 
following dextrose, but remaining elevated for more than 6 h after salme 
infusion, as lees than half the infused sodium and water had been excreted by 
thm tme. Trangent Һуропаігасспа and hypergtycaemm followed by 
hypoglycaemia were noted after dextrose Mean corpuscular volume did 
not change by more than +1 fL from baselme during the 6 h after both 
infusions Impedances rose after dextrose and fell after saline (P 0.001) 
Subjects voided more urine (mean 1663 versus 563 mL) of lower osmolality 
(mean 129 versus 630 mOsm kg !) after dextrose than after salme 
(P«0.001). 

Coscimsions: Even m normal subjects, sahne infumons cause substantial falls 
m serum albumin concentration by dilution and redistribution, which last 
more than 6 h owing to the slow excretion of excess sodium The value of 
bxoelectrical mpedance analysis to detect changes m body water is limited as 
results are dependent on the electrolyte content of the infused fluid. 
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Validity of govermment climical Indicator ‘rates of death’ within 30 days 
of surgery (emergency admission) 

Н Teo, M. Simpson and К.С, Pearson 

Manchester Royal Infirmary, UK. 


Akus: To assess the accuracy of the UK government's published ‘Chnical 
Indicators (СТ), designed to monitor Trust performance and to allocate 
funding. The figures were widely used by Government and Press to create 
league tables of performance 

Methods: The case notes of all patients from our Trust who died within 
30 days of emergency admission in February and March 1999, and who were 
included by Government ш the CI database, were reviewed. Where 
appropnate, POSSUM data was validated and predicted mortality rates 
noted 

Resmitw There were 50 deaths included in the CI data 47 notes were 
retrieved and reviewed Of these 35 patients had been admitted with medical 
disease, 12 had undergone emergency surgery The 35 medical admissions 
had been mctuded on the basis of diagnostic, monitoring or resuscitative 
procedures such as endoscopy, urmary cathetermation, central venous 
cannulation, external! cardiac compression, each of which was included in 
the codes to be collected for official data. Of tbe 12 surgical cases, ых were 
admitted under tho care of surgeons using the POSSUM system. АП bar one 
of these had a predicted mortality greater than 80 per cent 

Coscimsions: The blanket collection of unqualified data, and its release for 
public scrutiny provides an inaccurate analyms of performance. Climcians 
and Trusts should be wary of these methods and perform internal audit of 
data before submission to Government. 
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Stoppa repairs of complex or recurrent ventral giant hernias 
А. Egun, I Maddox, RJ Corson, J. НЩ, К.С Pearson and 

I. MacLennan 

Depa tment of Cotorectal and General Surgery, Manchester Royal 
Infirmary, Oxford Road, Manchester, UK 


Ашы: Incsional hernias occur in about 2-11 per cent of abdominal 
operations They are difficult to repair, with recurrence as high as 30-50 per 
cent We report our expenence in the surgical management of these lesions 
Methods: Medical and andit records of 123 consecutive patients who 
underwent repair of giant ventral incisional bernia (greater than 10 cm in 
diameter) with the Stoppa technique (pre-pentoneal polypropylene mesh) 
were analysed Demography, body mass mdex, number of previous repairs, 
co-morbidity, length of hospital stay and comphcations were recorded. 
Patient satisfaction following the operation was also assessed 

Results: Sixty-nine females and 54 males of mean ago 57 (range 30-90) years 
underwent memional hernia repair. The average BMI was 30.7 (range 18- 
50). 109 (89 per cent) of 123 patients had опе or more contnbutory 
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co-morbidity factors. 23 patients (18.7 per cent) had undergone two to four 
previous repairs. The median hospital stay was 6 days (range 3—77) and 
mean follow- up was 84 months(range 24-120). The complications were 
wound haematoma 5.7 per cent, chest infection 4 per cent, one pulmonary 
embolum and one reflux oesophagitis Six patients (4.9 per cent) had wound 
infections. Five patients (4 per cent) had troublesome neuralgia There was 
one death (08 per cent) and no recurrences desprte one patient who had 
mesh removal because of deep wound infection. 92 per cent of the patents 
were satisfied with the outcome of their operation 

Couciusioms: Prosthetic mesh repair for giant complex and recurrent hernias 
1 safe, effective and welltolerated by the majonty of patents, many of 
whom have pre-existing co-mortidity. 
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Chrowic pate after prosthetic mesh repair of grola hernia: laparoscopic 
verses opem mesh repair 

S. Kumar, S J. Nixon, К.С. Wilson and I M C. Macintyre 

Dept of surgery, Alexander Donald Building, Western General Hospital, 
Edmburgh, UK 

Ајаг: Chronic pain has been reported in 8-10 per cent of patients after groin 
hernia reper Fis study aimed: to compare. (bé madence’ at chrome реш 
after laparoscopec TEP or open mesh repair of grom hernia. 

Methods: A questonnare was sent to 441 patients, of whom 403 pationts, 
mean ago 64 years (range 20-94) responded. 208 had laparoscope TEP 
repair and 195 open mesh repair between January 1998 and December 1999. 
The questionnaire was posted between 6 and 24 months after operation 
Results: Chronic pain was reported by 34/403 (8 per cent) of patents 9/208 
(4.3 per cent) of patents reported grom pain after la; repair 
compared to 24/195 (12 3 per cent) after open mesh repair (P<0.01) Both 
groups of patients were comparable in age and sex distribution 
Conchrsion: We conclude that chronic pam reported by 8 per cent of the 
patents was significantly more common after the open than laparoscopic 
mesh repair 
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Appendicitis is unlikely in children with acute abdominal pain who have 
caecal gurgting 

G McGreal, J. Kelly, J O'Donnell, W. Kirwan, M. Brady and 

H.P. Redmond 

Academic Department of Sia gery, Cork University Hospital, Wilton, Co k, 
Ireland 


Айта: While many chnical signs are described to diagnose appendicitis, loss 
emphass has been placed on mgns that may exclude thus diagnosis We 
analysed a chnical sign, called 'caecal gurgimg’, that may help identify 
children with abdominal pem m whom appendicectomy may be avoided 
Methods: One hundred and one children admitted with а presumptive 
diagnosis of appendicitis were prospectively and independently exammed for 
right iliac foesa (RIF) tenderness, guarding and caecal gurgling (CG) by two 
examiners not otherwise mvolved in their care. CG is ebated by palpation in 
the right шас fossa, being positive if a gurgling sensation ц felt, like when 
reducing а bemia-contaming bowel. Signs were correlated with the ultimate 
diagnosis (resolution of pain without surgery, appendicectomy, hustology of 
appendx) Overall accuracy, sensitivity, specificity, positive and negative 
predictive values and the kappe statishe for inter-obeerver vanabthty were 
calculated Comparison of groupe was by Fisher’s exact test. 

Resultr: The majonty of chikiren with CG settled spontancously 





Gurghng No gurghog 

(n-47) (48) Р 
RIF teodernees я 45 NS 
Guarding 15 23 NS 
Appendicectomy үз 25 «0005 


Acute appondicits 2 21 001 


Caecal gurgling had a specificity of 91 per cent and a positive predictive 
value of 85 per cent in identifying patients who resolve without appen- 
dicectomy The kappa value was 0.88. 

Comcimiome Caccal gurgling has now been спосаПу analysed for the first 
time, demonstrating excellent specificity and inter-obeerver vanabihty It 
may help to reduce negatrve appendicectomy rates in chikiren. 
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Hands-on practice in the OR is an effective way of building 
laparoscopic surgery skills. But there is one problem: with a 
live patient on the table, learning by tria-and-error is simply not 
an option. But now, there is a safe and effective alternative. 


A training aid that really works 

LapSim Basic Skills'" 1.0 is a digital training aid that 
replaces the vulnerable patient with expendable pixels. By 
digitally recreating the procedures and environment of 
abdominal keyhole surgery, LapSim provides an effective 
learning experience. 

Studies support our claims. Novice surgeons trained 
using LapSim acquire skills that actually transfer into the 
OR.: With LapSim, the digital laparoscopic simulation sys- 
tem has come of age. 


Quality Assurance 
As the screenshot above shows, high-resolution 3D graph- 
ics provide relevant visual input. But that's not all. 

Using LapSim Basic Skills, quality assurance may 
be introduced into laparoscopy training. As the resident 
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progresses through the training pro- 
gram, all results are carefully monitored 
and stored. Each junior surgeon can be 
individually provided with as much train- 
ing as is necessary in order to reach a 
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certain proficiency level. Certified laparoscopy training is 
just around the corner. 


An expanding system 
The initial version of LapSim contains five training tasks, 
from camera navigation to basic cutting. Being a modular 
system, it will be continually expanded and improved upon. 
Upgrades are already in the pipeline. Surgical Science is 
committed to providing training tools that allow surgeons at 
all levels to practice and gain experience in a safe way. 
LapSim Basic Skills 1.0 is just the beginning. 

More information? Please visit 
www.surgical-science.com, or contact us directly. 


1 Abstract EAES Maastricht June 2001. Please visit our website for more information 
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selected topics of specialty surgery, including cardiothoracic surgery, 
neurosurgery, plastic surgery and orthopaedic surgery have been covered. Principles that underlie the 
assessment, care and treatment of surgical patients are outlined, followed by sections on various surgical | 
disorders. This book presents problem solving approaches to the diagnosis and management of common 
surgical conditions. 
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Endovascular treatment of abdominal aortic aneurysm: a failed 


experiment 
J. Collin and J. A. Murie* 


Nuffield Department of Surgery, John Radcliffe Hospital, Oxford OX3 9DU (e-mail: jack.collin@nds.ox.ac.uk) and *Department of Vascular Surgery, 


The Royal Infirmary, Edinburgh EH3 9YW, UK 


Abdominal aortic aneurysms (AAAs) smaller than 55 mm in 
maximum anteroposterior diameter, as measured by ultra- 
sonography, have a rupture rate of no more than 1 per cent 
per annum’. Despite various speculative calculations, the 
rupture rates for larger aneurysms are still unknown. 
Conventional (open) transabdominal surgical repair of an 
AAA carries a true overall operative mortality rate of about 8 
per cent, but most major vascular surgical centres claim 
rates of less than 5 per cent. The trade-off between 
immediate operative death and fortuitous death from 
aneurysm rupture is perplexing. Elective repair is usually 
recommended for aneurysms greater than 55 mm in 
diameter. Patients who survive open AAA surgery have a 
residual lifetime risk of death from prosthetic infection, 
aortoenteric fistula, and anastomotic and new aneurysm 
rupture that is unknown but probably less than 10 per cent. 

Endovascular repair of AAA was first attempted by Parodi 
in Argentina in 1991. In the intervening 10 years a plethora 
of customized and commercial prostheses has been 
deployed in thousands of patients around the world. 
Proprietary devices have promptly been withdrawn as 
appliance failures ensued — some to be redesigned, 
reintroduced and recalled again. No prosthesis has 
remained in continuous unmodified use for long. 

The technical feasibility of endoluminal AAA repair 
decreases with increasing aneurysm diameter. In published 
series aneurysm diameters have often been reported 
(inappropriately for non-parametric data) as mean values; 
median diameters have not been disclosed, perhaps 
advisedly. The aneurysm diameters in large series suggest 
that at least half of the aneurysms subjected to endovascular 
operation have been less than 55 mm in diameter, as 
measured by computed tomography (CT). Some series 
from individual centres contain an even greater proportion 
of small aneurysms". The CT measured any plane diameter 
is usually greater than the ultrasonographically measured 
maximum anteroposterior diameter. À majority of endo- 
vascular AAA operations performed to date have probably 
been in patients who had an annual risk of aneurysm rupture 
of less than 1 per cent. 

‘The overall operative mortality rate attributable to 
endovascular ААА surgery is unknown. Many more 
prostheses have been sold than can be accounted for in 
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voluntary operation registers; compulsory preprocedure 
registration and totally independent audited follow-up are 
glaring omissions. Single-centre reports by enthusiasts are 
well known to paint an overoptimistic picture, and this, 
combined with reporting and publication bias, suggests 
strongly that published results provide flawed guidance. 

The small AAAs most suited to endovascular repair are 
those that are easiest to repair by conventional methods, and 
there is no reason to suppose that the primary operative 
mortality rate of the two techniques is substantially 
different. Within 1 month of endoluminal AAA repair, 2- 
16 per cent of patients require conversion to open operation 
and further conversions accrue as follow-up continues; the 
operative mortality rate associated with such complex 
secondary surgery is 18-27 per cent. The common 
complications of endovascular repair include various kinds 
of endoleaks and kinking, misplacement and migration of 
the graft. Such problems are frequently treated in the 
perioperative period but they continue to arise during 
follow-up, with more than 20 per cent of patients requiring 
reintervention by 1 year. À recent communication, which 
specifically excluded secondary interventions in the first 
month of follow-up, has documented a subsequent need for 
reintervention of 10 per cent per annum for up to 4 years 
after the primary procedure®. 

The costing of surgical procedures is almost always 
inexact, but a typical endovascular AAA repair has a 
perioperative cost of over £7000, compared with approxi- 
mately £5000 for an open repair’. For endovascular repair 
there are in addition the costs of obligatory lifetime 
surveillance with CT, ultrasonography and/or angio- 
graphy, and the lifelong contingent liability for endovas- 
cular reintervention and eventual complicated open surgical 
repair. In Australia the surgeon’s fee for a typical open AAA 
repair is currently about £425, whereas that for endovas- 
cular repair is £970; secondary endovascular and open 
interventions attract additional remuneration. The eco- 
nomic impact alone of endovascular AAA repair will render 
its widespread acceptance improbable’. 

After endovascular surgery, if there are no endoleaks, 
AAAs usually either shrink in size or show no change in 
diameter. It is possible that such aneurysms are at less risk of 
rupture than before the intervention. In contrast, when 
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endoleaks are present, whether they are overt or occult, 
continued expansion usually occurs and the risk of rupture 
may be increased by the presence of a dysfunctional graft. 
The reported rupture risk of | per cent per annum following 
the insertion of an endoluminal prosthesis is the same as the 
natural history of the disease for the majority of the 
aneurysms so treated*”. Some surgeons have suggested that 
endovascular treatment of AAAs may have an application in 
patients unfit for elective open surgery. The mortality rate 
following such intervention is 6-16 per cent at 30 days and 
20-30 per cent at 12 months!®!', In comparison, the small 
risk ofaneurysm rupture without treatment and the possible 
reduction in rupture risk following successful endoluminal 
repair pale into insignificance. 

Endovascular surgery is an irresistible lure for vascular 
surgeons and interventional radiologists. It is new, exciting, 
high profile and fashionable. Manufacturers of stent-graft 
prostheses and surgeons anxious not to miss the boat or to 
appear antiquated have rushed devices out of the factory and 
into the patient. Few academic surgical departments with 
any pretension to be abreast of events have been able to 
resist the tide. Personal and institutional prestige, and 
sometimes more perverse professional and financial incen- 
tives, have contributed to the large number of endovascular 
operations. То secure valid consent, a surgeon is ethically 
obliged to ensure that the patient has had the opportunity to 
consider all relevant information on the risks, as well as the 
benefits, of an intervention, and any alternative operative 
and conservative treatments must be discussed. The authors 
certainly would not consent to endovascular AAA repair and 
are astonished that so many patients have. 
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This Is the eighth in a series of articles on ethics, professional governance and the law that BJS will run through the 


remainder of 2001. 


Ethics of consent to surgical treatment 


Т. Bates 


Breast Unit, William Harvey Hospital, Kennmgton Road, Willesborough, Ashford TN24 0LZ, UK (e-mail bates.com@virgin net) 


‘The ethical issues of consent to surgical treatment have 
become inextricably linked with the law. The Human 
Rights Act 1998, which came into force in England and 
Wales in October 2000, threatens further uncertainty in an 
already confused area!. In the UK the recommendations of 
the Senate of Surgery’ led to the position paper on consent 
to treatment (1998) from the General Medical Council 
(СМС)? and has been followed by the recent publication of 
advice from the Department of Health* and the British 
Medical Association’. Health authorities and malpractice 
insurers™’ have also been active in the issue of instructions, 
guidelines and protocols for consent to surgical treatment. 
This plethora of advice has an ethical preamble but has 
largely arisen 1n a setting of damage limitation and cost 
containment, in an attempt to stem the rising ude of 
litigation for medical malpractice. As yet there is no 
evidence that this activity has been effective, but there 
now seems to be a redoubling of effort. 

For consent to be valid, a patient must be competent to 
make the necessary decision, be provided with sufficient 
information and act voluntarily®, but his or her mental 
capacity may require a difficult value judgement on the part 
of the surgeon. In English law no-one other than an adult 
person can give consent to his or her own treatment but in 
the intensive care unit, when a patient is unconscious, it is 
wise to consult the relatrves to obtain their assent to any 
treatment plan’. The concept of informed consent was well 
described by Lord Scarman in his minority opinion in the 
Sidaway case? but the legal requirement for such consent 
has long been accepted in North America!?. From an ethical 
standpoint informed consent, which encompasses disclo- 
sure of significant risk and alternative management, is 
generally agreed to be an essential prerequisite to surgical 
intervention. There is, however, often a yawning gap 
between good intentions and the reality of day-to-day 
practice. It is recognized that a change of culture is required 
to ensure that patients become informed partners in their 
own care), but this will also require a better public 
understanding of the nature of risk. It is not unusual at a 
postoperative consultation for a patient to express surprise 
that a complicauon of which he or she was warned has not 
arisen. It is only then apparent that the patient has been 
made unnecessarily fearful of a rare adverse event. 
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The GMC exhorts clinicians to ‘find out the patient’s 
individual needs and priorities ... beliefs and culture’ when 
providing information about treatment and options’, but 
this is a very exacting standard. That patients should be 
advised ‘in a form they can understand’ requires a value 
judgement that is difficult but critical to the validity of 
consent. Verbal consent in medicolegal actions will always 
be challenged since the recollection of the surgeon 15 usually 
preceded by the rather unconvincing statement that 'I 
would have said’ or ‘I always warn’. This has led to an 
increasing reliance on hand-written additions to the printed 
consent form to accentuate and confirm that appropriate 
verbal information was indeed given. 

Faced with a specific enquiry from a patient about the 
number of operations carried out in a unit and the likely 
outcome, the surgeon may be inclined to guess (and 
furthermore to underestimate the risk and overestimate 
previous experience and the potential benefit of the 
procedure). Unul recently this would have been considered 
a relatively benign or even benevolent trait in reassuring 
patients and their relatives but it is now branded paternal- 
istic. The recent troubles within the cardiac surgery unit of 
Bristol Royal Infirmary have proved cataclysmic. For a 
colleague to be struck off the medical register for, mter alia, 
giving parents a serious underestimate of risk from 
paediatric cardiac surgery will surely concentrate the 
mind of surgeons. It might be argued convincingly that a 
specialist unit should have up-to-date and accurate audit 
data of outcome. A traditional general surgery operating 
list, however, may encompass four or five procedures on 
different parts of the body for which the specific risks of each 
can be described only imprecisely. At an apparently 
mundane level a patient may wish to know the risk of 
complications after a hernia repair and the likelihood of 
recurrence. Many general surgeons will be uncertain of 
their own results and recent events suggest that it is 
unacceptable to guess. An enquiry by the patient about who 
is to carry out the operation requires a scrupulously honest 
answer; if it is to be a trainee, this must be stated. 

Poor handling of the consent process may lead to 
complaint and this not infrequently occurs when the task 
of obtaining consent has been delegated to a trainee who is 
not fully conversant with the details of the mtended 


Brush Journal of Surgery 2001, 88, 1283-1284 1283 


1284 Leading article • T. Bates 


procedure, the likely outcome and the risks. Such delega- 
tion to the inexperienced is now inappropriate. Consent 
must be sought by someone who is capable of performing 
the procedure in question or who has been specifically 
trained to seek consent for that procedure; ideally it should 
be obtained by the operating surgeon. In any event the 
surgeon carrying out the procedure must be involved at 
some stage in the process of consent, and must have 
established sufficient rapport with the patient to be 
reasonably confident that a decision has been reached 
after considering the available options, which may include a 
non-surgical course. The Department of Health document? 
rightly indicates that consent to treatment should normally 
be a process rather than a single event. When a choice of 
treatment options is offered advice may be sought from 
more than one healthcare professional, which may be 
contradictory and lead to confusion. Nevertheless, a full 
discussion of the benefits, risks and alternatives to the 
intended procedure is important, not least from a legal 
perspective since the question is often asked whether the 
patient would have come to a different decision if better or 
fuller advice had been available. 

If consent to elective surgery is delayed until the day of 
surgery, a patient may be stressed and vulnerable, and so, for 
a straightforward procedure, it may be appropriate to 
introduce the idea at the time of the first consultation. 
Consent as a process requires discussion on a later occasion. 
Sadly this is often a hurried affair on the day of surgery, 
sometimes before the allocation of a bed and without the 
patient being left alone to read through the small print 
before being asked to sign a document. Sometimes the 
doctor or nurse hovers over the patient in the misconcep- 
tion that the signature must be witnessed — sometimes 
simply waiting to retrieve a pen. These may seem trivial 
matters, but most people will have experienced the difficulty 
of signing a binding agreement for something as simple as 
hiring a car when faced with pages of small print and a queue 
of impatient customers. 

Even when correctly obtained consent has been achieved, 
problems may still arise during the procedure. Colonoscopy 
provides a particular example. Consent may have been given 
freely to this investigation under sedation but, after a period 
of increasing discomfort, the patient may be heard to say 
that he or she cannot bear it any more. Abandonment of the 
investigation would lead to loss of face for both parties and 
the need for a subsequent barium enema or a repeat of the 
procedure itself; there is always the knowledge that the 
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patient often forgets the episode. Nevertheless, the operator 
must be alive to even unspoken tension and the specialist 
nurse in this situation is properly placed as the patient’s 
advocate. 

Finally, it is worthwhile considering the ethical require- 
ment for research in terms of the information given to the 
patient. This has been of a considerably higher standard 
than has been exercised for procedures with no research 
component. The use of carefully edited patient information 
leaflets and specific consent forms has been a standard 
requirement by local ethics research committees for some 
years. The present process of change in our understanding 
of consent is to some extent a raising of the ethical standards 
of conventional practice to those required in research. It is 
worth reflecting on the fact that conventional practice may 
encompass treatment that is not always standard and is 
sometimes frankly idiosyncratic. Such treatment would not 
be allowed withir a randomized clinical trial without 
rigorous consideration by an ethics committee. When 
there is any doubt about the ethics or the legality of an 
intended procedure a second opinion is in the best interests 
of both the patient and the surgeon’. 
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Baokgroundi Carpal tunnel syndrome (CTS) is a common disorder for which several surgical treatment 
options are available. However, there is no consensus on the most effective method of treatment. 'The 
object of this systematic review is to compare the efficacy of the various surgical techniques in relieving 
the symptoms of CTS and promoting return to work and/or activities of daily living. 

Methodsi Computer-aided searches of Medline, EMBASE and the Cochrane Controlled Trials Register 
were conducted, together with reference checking. А rating system, based on the number of studies and 
their methodological quality and findings, was used to determine the strength of the available evidence 
for the efficacy of the treatment. 

Results: Fourteen studies were included in the review. None of the alternatives to standard open carpal 
tunnel release (ОС ТЕ) seems to offer better relief of symptoms. There is conflicting evidence about 
whether endoscopic carpal tunnel release results in earlier return to work and/or activities of daily 
living. 

Conclusion Standard OCT is still the preferred method of treatment for CTS. It is just as effective as 
the alternatives, but is technically less demanding, so incurs a lower risk of complications and of added 


Costs. 


Paper accepted 16 May 2001 


Introduction 


Carpal tunnel syndrome (CTS) is caused by compression of 
the median nerve at the wrist which results in symptoms of 
pain, paraesthesia and hyposesthesia in the hand. 
Conservative and surgical options are available to treat the 
condition. Surgery consists of dividing the transverse carpal 
ligament, thereby increasing the tunnel volume’? and 
reducing the pressure on the nerve". In Denmark, the 
estimated cumulative incidence of operations for CTS is 
0-61 рег 1000 per year. Various surgical techniques are 
available, however, there has been considerable discussion 
about which method is the most effective. 

Until recently, open carpal tunnel release (OCTR) with a 
long palmar curvilinear incision was the standard proce- 
dure’. In addition to the transverse carpal ligament, the 
overlying structures from the skin to the median nerve are 
divided. Sometimes an epineurotomy is performed, parti- 
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cularly if the nerve sheath (epineurium) is thickened®, If 
there is scar tissue within the nerve, an internal neurolysis 
may be carried out to separate the involved fascicles from 
this fibrosis’. Endoscopic carpal tunnel release (ECTR) is a 
relatively new procedure. Its putative advantage is that, by 
dividing the transverse carpal ligament from within the 
carpal tunnel, the overlying structures are left intact. This 
may decrease postoperative morbidity and could potentially 
hasten return to work. Two techniques are commonly used 
for ECTR, the single-portal technique described by Agee 
ttal)? and the two-portal technique described by 
Chow!?!!, Since the introduction of ЕСТЕ various types 
of new incisions have been introduced for OCTR to try to 
reduce surgical trauma and hence recovery time". 

'The object of this systematic review is to compare the 
short- and long-term efficacy of the various surgical 
treatment options for relieving CTS symptoms and 
promoting return to work and/or activities of daily living. 
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Methods 


Search and selection of studies 


То identify publications, a search was made in Medline 
(January 1966 to March 2000), EMBASE (January 1988 to 
February 2000) and the Cochrane Controlled Trials 
Register (2000, issue 1), together with reference checking. 
А generic search for randomized clinical trials (RCTs)'? was 
combined with a specific search for CTS (using the 
keywords carpal tunnel syndrome, carpal tunnel, carpal 
syndrome and tunnel syndrome). To be included, a study 
had to meet the following criteria: (1) the study population 
consisted of patients with CTS; (2) different surgical 
techniques were compared; (3) the study was designed as a 
RCT; and (4) the results were published as a full report, 
written in Dutch, English, French or German. Studies were 
selected by two reviewers (A.A.M.G., КЈ.Р.М.5.) indepen- 
dently and disagreements were discussed to reach a 
consensus. 


Assessment of methodological quality 


(A.A.M.G., B.MJ.U.) independently 
assessed the methodological quality of the included studies 
and disagreements were resolved at a consensus meeting. 
The criteria that were applied have been recommended for 
systematic reviews in the field of musculoskeletal disor- 
ders. This list of criteria was adapted for CTS with regard 
to prognostic indicators (c) and outcome measures (h) 
(Table 1). Moreover, as the intervention was surgery, the 
criteria ‘care provider blinded’ and ‘compliance acceptable’ 
were omitted from the original list. The criterion ‘patient 
blinded’ was applied only in studies comparing OCTR and 
OCTR with an additional procedure, because with those 
techniques similar incisions were made. The list contains 
criteria referring to internal validity, external validity and 
statistical considerations. Criteria could be scored as 
positive (‘yes’), negative (‘no’) or unclear (don’t know’). 
Studies with a negative score for ‘adequate randomization’ 
(b1) were excluded from further analysis. The quality score 
of the studies was based on the number of positive scores for 
internal validity. 


Two reviewers 


Data extraction 


Data from the articles were extracted independently by two 
reviewers (А.А.М.С., D.v.G.) and recorded on a standard 
form. Information was collected on participants (age, sex, 
duration of symptoms, clinically and/or electrophysiologi- 
cally confirmed CTS, number of patients treated bilaterally, 
number of patients or hands randomized), interventions 
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Table 1 Criteria for the assessment of methodological quality of 
randomized clinical trials evaluating the efficacy of surgical 
treatment options for carpal tunnel syndrome* 





Statistics : E 
т Was the sample size described for gach group? pen 
n. Did the analysis include an intention-to-treal analysis? . 
о Were point estimates and measures of variability presented for the 
- primary outcome measures? 








* MI criteria were scored yes (+), по (-) or don't know (?). Criteria are 
related to internal validity (b1, b2, c, e, f, g, j, l, n), external validity (a, 
d1, d2, h, i, ki, k2) and statistics (m, о). Operation of the criteria is 
available from the authors on request 


(surgical technique), outcome measures, timing of follow- 
up measurements, and results (point estimates and measures 
of variability, number of patients or hands). Although data 
on all reported outcomes were extracted, measures on 
symptoms (e.g. pain, percentage of patients with improved 
symptoms) were considered as primary outcomes, because 
these are of the greatest importance to patients! ^'^, Also, 
time to return to work and/or activities of daily living was 
considered as the primary outcome measure, because this 
indicates how quickly the patient recovered. Information on 
complications was also recorded. 


Statistical analysis 


The quantitative analysis (meta-analysis) was limited to 
studies that were clinically homogeneous, i.e. for which the 
participants, interventions, outcome measures and timing 
of follow-up measurements were considered to be similar. 
Study results were combined using a fixed-effects model, or 
a random-effects model if the studies were statistically 
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Table 2 Methodological quality of randomized clinical trials evaluating the efficacy of surgical treatment options for carpal tunnel 


syndrome 


+ thet +4? 
соса 
04-7744 





43 * Ge aL 1 BE 


АЙ criteria were scored yes (+), no (-) or don't know (?). Criterion f (patient blinded) was applied only when similar incisions were used. "Number of 
internal validity criteria scored positive. tPositive conclusion: index intervention significantly (P < 0.05) more effective than the control 


intervention(s) in relieving symptoms of carpal tunnel syndrome (3 months or less and more than 3 months) or promoting return to work and/or 
activities of daily living (ADL); neutral conclusion: no significant difference between index intervention and control intervention(s); blank: no 
outcomes on symptoms or return to work and/or activities of daily living, or no short- or long-term follow-up measurement. ECTR, endoscopic 


carpal tunnel release; OCTR, open carpal tunnel release; US, ultrasonography 


heterogeneous. For studies that were clinically hetero- 
geneous or did not present the data in sufficient detail to 
enable statistical pooling, a qualitative analysis was per- 
formed. In such cases a rating system was used consisting of 
four levels of evidence based on the number of studies, their 
methodological quality and their findings": level 1 ~ strong 
evidence, provided by generally consistent findings in 
multiple high-quality RCTs; level 2 — moderate evidence, 
provided by generally consistent findings in one high- 
quality RCT and one or more low-quality RCTs, or by 
generally consistent findings in multiple low-quality RCTs; 
level 3 ~ limited or conflicting evidence, with only one RCT 
(either high or low quality) or inconsistent findings in 
multiple RCTs respectively; level 4 — no evidence (no 
RCTs). 

Conclusions with regard to the findings of the studies 
were based on the statistical significance (P < 0-05) of the 
results of the outcome measures on symptoms and return to 
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work and/or activities of daily living, as assessed by the 
reviewers. Both short-term (3 months or less) and long- 
term (more than 3 months) results for symptom improve- 
ment were taken into consideration. The conclusion of a 
RCT was considered to be positive if the index intervention 
was significantly more effective than the control interven- 
tion(s), neutral if there were no statistically significant 
differences, and negative if the index intervention. was 
significantly less effective than the control intervention(s). If 
at least 75 per cent of the studies had a similar score (either 
positive, neutral or negative), the findings were considered 
to be consistent. A RCT was (arbitrarily) regarded to be of 
high quality if at least five of the eight (or nine if patient 
blinding was included) internal validity criteria were scored 
as positive. A sensitivity analysis was performed to examine 
the results when high quality was defined as a positive score 
of 4 or more, or 6 or more for internal validity. The 
influence of considering findings to be consistent if at least 
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67 per cent of the studies had a similar score was also 
examined. 


Results 


Search and selection of studies 


Twenty-one publications met the inclusion criteria, 20 of 
which were found in Medline. Searching EMBASE resulted 
in the identification of one additional publication. Data 
from two studies were published twice (in German and in 
English), so the data from both sets of two papers were 
combined ^7, The same was done for a trial in which the 
short- and long-term results were reported separately". 
Four studies were excluded from further analysis because 
the patients were not adequately randomized? 75, 
Fourteen studies were finally included in the review. 


Methodological quality 


The two reviewers initially agreed on 90 per cent of the 
assessments of methodological quality. Disagreement, as a 
result of reading (65 per cent) and interpretation (35 per 
cent) errors, was resolved at the consensus meeting. Table 2 
shows the scores. The studies scored positive on one to eight 
of the eight (or nine) internal validity criteria. Eight of the 
14 studies were of high quality. Many studies reported on 
randomized treatment allocation, but failed to describe the 
exact procedure (bl) or state whether the method of 
randomization was concealed (b2). Information on the 
blinding of the outcome assessor (g) was often not provided. 
Furthermore, many studies presented the data inadequately 


(o). 


Efficacy of the surgical treatment options 


Data from the trials were not pooled statistically because 
many studies did not present the outcomes in such a way 
that this pooling was possible (as reflected by the negative 
scores on criterion o shown in Table 2). Furthermore, the 
studies were clinically heterogeneous with regard to study 
population (different eligibility criteria), interventions 
(different surgical techniques), outcome measures (different 
symptoms measured, different definition of time to return 
to work) and timing of follow-up measurements. Therefore, 
all conclusions with regard to the efficacy of the surgical 
treatment options were based on the strength of the 
available evidence according to the predefined rating 
system. The conclusions of the studies with regard to 
symptoms (short- and long-term follow-up) and return to 
work and/or activities of daily living are shown in Takke 2. 
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Table 3 presents the study characteristics (participants, 
interventions, resuits for symptoms and return to work 
and/or activities of daily living, complications). 


Endoscopic versus open carpal tunnel release 


32 


Three high-quality and four low-quality ^^ 
studies were identified. Different types of ECTR were 
applied, but the results were combined because all the 
techniques divide the transverse carpal ligament from 
within the carpal tunnel and differ only in the way in 
which this is achieved. Three studies evaluated the short- 
term effects on symptoms (one of high quality?’ and two of 
low quality "?9); all concluded that ЕСТЕ was equally 
effective as OCTR. With regard to the long-term results for 
symptoms, no differences between the groups were found in 
one low-quality study*’. Four studies!5! ^79?! concluded 
that patients returned to work and/or activities of daily 
living earlier after ECTR, while the other three stu- 
dies?" found no difference. In summary, there is 
moderate evidence that in the short term (level 2), and 
limited evidence that in the long term (level 3), ECTR and 
OCTR provide similar degrees of symptom relief; there is 
conflicting evidence (level 3) that ECTR results in earlier 
return to work and/or activities of daily living. 


18,19,27,28 


Open carpal tunnel release: new versus standard 
incision 

Two high-quality studies ^? and one low-quality 
study’? were found. Although the three studies used 
different types of new incision, they were considered to be 
more or less similar because the purpose of all these new 
types of incision is to provide an alternative to ECTR, by 
reducing postoperative morbidity (as with ECTR) while 
also releasing the transverse carpal ligament (partly) under 
direct vision (as in OCTR). The two high-quality 
studies ?^'?* concluded that there were no differences 
between the groups with regard to relief of symptoms in the 
short term (1.5-3 months). Long-term follow-up measure- 
ments (0-5-2 years) in one high-quality" and one low- 
quality? study also showed no differences between the 
groups in terms of symptom relief. Only one high-quality 
study ^?! examined the time to return to work, but no 
difference in effect between the two types of incision was 
found. There is, therefore, strong evidence that in the short 
term (level 1), and moderate evidence that in the long term 
(level 2), OCTR with a new type of incision is equally 
effective in relieving CTS symptoms as OCTR with a 
standard incision. Furthermore, there is limited evidence 
(level 3) that time to return to work is similar for both types 
of incision. 
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Open carpal tunnel release with or without internal 
neurolysis 
6 


and one low-quality 
36 


Two high-quality studies?" 
study ^^ were included. One of the high-quality studies 
examined the clinical response 3 months after operation 
and found no significant difference between the groups. 
The low-quality study "^7? also found no difference in 
improvement of symptoms between the groups in the short 
term (3—4 weeks). One high-quality and one low-qual- 
ity??? study also found equal relief from symptoms in both 
groups in the long term (6 months and 4 years, respect- 
ively). There is, therefore, moderate evidence (level 2) that 
division of the transverse carpal ligament with internal 
neurolysis does not improve short- or long-term symptom 
relief. 


Open carpal tunnel release with or without 
epineurotomy 


Only one high-quality study" was identified. The follow- 
up measurement after 1 year revealed no significant 
difference in improvement of symptoms between the 
groups, indicating limited evidence (level 3) that adjuvant 
epineurotomy offers no additional benefit in long-term 
symptom relief compared with OCTR alone. 


Sensitivity analysis 


Changing the cut-off point of the quality score to four or 
more, and to six or more positive criteria, resulted in 13 and 
six high-quality studies respectively (Table 2). If high quality 
is defined as at least six positive criteria, the level of evidence 
for ECTR resulting in earlier return to work and/or 
activities of daily living compared with OCTR will rise 
from conflicting evidence (level 3) to strong evidence (level 
1). When consistent findings are defined as 67 per cent of 
the studies reporting the same conclusion instead of 75 per 
cent, the level of evidence for ECTR resulting in earlier 
return to work and/or activities of daily living compared 
with OCTR also rises from conflicting evidence (level 3) to 
strong evidence (level 1). 


Complications 


АП studies comparing ECTR with OCTR reported 
complications. It seems that ECTR gives more transient 
nerve problems (e.g. neurapraxia, numbness, paraesthesia) 
and OCTR more wound problems (e.g. infection, hyper- 
trophic scar, scar tenderness). In a few cases ECTR had to 
be abandoned and OCTR was performed instead. There 
seems to be no difference in pillar pain between OCTR with 
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sod d К ‚33,34 
a new or a standard incision; however, in two studies 


more scar pain and tenderness was found with the standard 
incision, although in the third study ""! this was not 
confirmed. No conclusions can be drawn with regard to 
differences in complications between OCTR and OCTR 
with an additional procedure (internal neurolysis or 
epineurotomy). This is due to the fact that only one study 
reported complications, one merely stated that there were 
no complications ascribable to internal neurolysis'^"* and 
the two other studies provided no information on compli- 


Е 537 
сапоп???”, 


Discussion 


Search and selection of studies 


‘The search was restricted to Medline, EMBASE, the 
Cochrane Controlled Trials Register and trials published 
as a full paper, written in Dutch, English, French or 
German. Therefore, some studies might have been missed, 
which may have led to bias. Unpublished studies and studies 
that were presented only in abstract form are more likely to 
have non-significant results?*??, Furthermore, trials with 
significant results are more likely to be published in 
English”. 


Methodological quality 


There is no consensus on which criteria should be used to 
assess the methodological quality of RCTs. However, 
criteria that are regarded as being most important in 
reducing bias, concealment of allocation and double 
blinding are included in the list used for this review*'. 
The other criteria in the list are generally accepted 
methodological criteria that are also included in most of 
the other available lists". In fact, the focus was on the 
quality of the reporting. It is possible that a trial did meet a 
particular criterion, but that for the sake of conciseness this 
aspect was not described in detail in the publication. One 
drawback of combining information on different study 
characteristics into a sum-score for methodological quality 
is that a positive score on one criterion may compensate for 
a negative score on another. Therefore a sum-score could 
conceal methodological shortcomings and variation in 
methods between studies? 


Efficacy analysis 


Owing to relatively small study populations (half of the 
studies had 20 to 30 patients in each group) clinically 
relevant differences in outcomes between treatment options 
could remain undetected. Statistical pooling would have 
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increased the power, but it was decided not to pool the data 
and to perform a qualitstive analysis, based on levels of 
evidence, instead. It is therefore possible that some smaller 
differences between treatment groups may have been 
missed. These were not statistically significant in the 
individual trials, but would have become statistically 
significant if the data had been pooled. Still, this does not 
seem likely on reviewing the data from the trials, because the 
differences that were not statistically significant were 
mostly so small that they were also not clinically relevant. 

The strength of the evidence for the efficacy of an 
intervention is based partly on the methodological quality 
of the studies. The difference between high- and low- 
quality studies in this review was based on an arbitrarily 
chosen cut-off point, and varying this point leads to a 
different conclusion with regard to the efficacy, as was noted 
for ECTR resulting in earlier return to work and/or 
activities of daily living compared with OCTR. No 
consensus has yet been reached on how to assess the 
strength of the available evidence and so the levels of 
evidence used in this review are, to some extent, arbitrary. It 
was decided to apply this rating system because it has good 
face validity, is simple and explicit, and has already been 
applied in several reviews on the effectiveness of various 
treatment options for low back pain!^**. 

None of the alternatives to standard OCTR (i.e. ECTR, 
OCTR with a new type of incision, and OCTR with 
internal neurolysis or epineurotomy) seems to offer better 
relief from CTS symptoms in the short or long term. There 
is conflicting evidence for ECTR resulting in earlier return 
to work and/or activities of daily living than OCTR, but the 
evidence becomes strong when the assumptions for the 
rating system are changed slightly. 

The American Academy of Neurology recommends 
OCTR for the surgical treatment of CTS, a guideline 
based on so-called ‘moderate clinical certainty. On the 
basis of the results of the present review, OCTR would also 
be recommended because the alternatives do not provide 
better relief from symptoms. The only possible advantages 
of ECTR would be fewer wound problems and earlier 
return to work and/or activities of daily living. Possible 
disadvantages are higher complication rates (nerve prob- 
lems) and costs. Overall complication rates seem to be 
similar for OCTR and ECTR when reviewing the 
published studies Óó, However, it should be noted that, 
although the complication rates may be similar, many 
difficult cases are immediately excluded from ECTR, for 
example patients needing an adjuvant procedure (e.g. 
synovectomy in the case of inflammatory arthritis) and 
patients with space-occupying lesions or with stiff (arthritic) 
wrists*”*’, A cost-effectiveness study concluded that the 
two techniques have similar total costs, but that ECTR is 
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more costly if the difference between the techniques in 
mean time to return to work is less than 21 days **. Of the 
four studies included in this review that found a difference in 
time to return to work!^/9272921. only one reported a 
difference of more than 21 days??. 


Conclusion 


Standard OCTR is still the preferred method of treatment 
for CTS because, while it is just as effective as the 
alternatives, it is technically less demanding and so incurs 
a lower risk of complications and added costs. 
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Effect of laparoscopy on immune function 
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Background: Laparoscopic surgery is believed to lessen surgical trauma and so cause less disturbance of 
immune function. This may contribute to the rapid recovery noted after many laparoscopic operations. 
Preservation of both systemic and intraperitoneal immunity is particularly important in surgery for 
sepsis or cancer and so an understanding of the impact of laparoscopy on immune function is relevant. 
Methods: Literature on immunological changes following laparoscopy and open surgery was identified 
from Medline, along with cross-referencing from the reference lists of major articles on the subject. 
Resuits and discussion: Despite a few contradictory reports, systemic immunity appears to be better 
preserved after laparoscopic surgery than after open surgery. However, the local intraperitoneal 
immune system behaves in a particular way when exposed to carbon dioxide pneumoperitoneum; 
suppression of intraperitoneal cell-mediated immunity has been demonstrated in a number of studies. 
This feature may be clinically important and should be acknowledged when considering laparoscopic 


surgery in patients with malignancy or sepsis. 
gery inp gnancy P 
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Introduction 


Over the past decade laparoscopic surgery has become 
integral to general surgical practice, with the advantages 
over open operation of less postoperative pain, earlier 
return to normal activity and better cosmetic outcomes 
demonstrated for a range of procedures. Furthermore, it 
seems likely that surgery is associated with significant 
suppression of postoperative immune function; the degree 
to which this occurs and its duration are determined by 
the magnitude of the initial surgical insult. Because 
laparoscopic surgery reduces the magnitude of surgical 
trauma, it may be associated with less systemic immune 
impairment^^7", While many studies have demonstrated a 
more favourable systemic immune response following 
laparoscopic surgery, the local immune system within the 
peritoneal cavity might act differently. It is possible that 
intraperitoneal immune responses are modulated by factors 
such as the type of insufflation gas used to maintain the 
pneumoperitoneum, mechanical factors associated with 
abdominal wall distension, decreased temperature, 
increased gas pressure and desiccation due to the drying 
effect of the insufflation gas. These factors are independent 
of the magnitude of the surgical trauma. 

Understanding this issue is important, as a clear 
determination of whether laparoscopy is or is not associated 
with significant immunological advantages has implications 
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for the performance of both oncological resections and 
laparoscopy in the presence of sepsis. 


Systemic immune function 


Laparoscopic surgery causes less tissue trauma than open 
operation and so is likely to be associated with better 
preservation. of systemic immune function. While the 
improved early clinical outcome following various laparo- 
scopic procedures has usually been attributed to a reduction 
in postoperative pain, facilitating a quicker recovery, 
shorter hospital stay and earlier return to physical activity. 
Though the exact cause for this better clinical outcome is 
still being investigated, better preservation of systemic 
immune function might also contribute to this improved 
recovery ???!, Following conventional open surgery, 
immunological function in general is depressed, with 
adverse alterations in cytokine levels and changes in the 
function of cellular components of the systemic immune 
response! ^1 113.3235, 

The usual physiological reaction to injury, surgical or 
non-surgical, is an early rise in serum stress hormone levels 
together with a decrease in cellular immune response. The 
latter manifests as a reduction in lymphocyte and macro- 
phage interaction. decreased activity of natural killer (NK) 
cells, decreased lymphocyte and neutrophil chemotaxis, and 
a reduction in delayed-type hypersensitivity (DTH) 
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responses! 6?7. Therefore, the overall immune response to 
surgery in general is reflected mainly in terms of alteration 
in cytokine functions and the cellular messenger system. 


Acute-phase response and cytokines 


The acute-phase response (APR) and cytokines are 
important and necessary components of immunological 
function. Although cytokine levels do not indicate immune 
status directly, they are a good guide in the assessment of the 
activation of the systemic immune system. However, the 
overproduction of cytokines, or their production at non- 
inflammatory sites, may lead to deleterious effects on tissues 
and so a decreased production of cytokines (reduced 
inflammatory reaction) might be considered beneficial 
during the postoperative period. 

C-reactive protein (CRP) is the most extensively studied 
APR protein following trauma and surgery; it is a 
dependable marker for APR. CRP levels usually rise 
approximately 4-12 h after operation and peak at 24 
72 h, thereafter remaining raised for about 2 weeks”. 
Similar changes do not occur in the levels of other APR 
proteins, such as fibrinogen апі  transferrin?9 9. 
Postoperative CRP levels are significantly lower during 
the first 2 days after laparoscopic surgery than after open 
operation*6-^1512419 Fornara etal.” reported signific- 
antly lower serum levels of CRP during and after laparo- 
scopic procedures. They also found a less marked increase 
in interleukin (IL) 6 levels during laparoscopy, extracorpor- 
eal shockwave lithotripsy and minor operative procedures 
than during open procedures. The levels of IL-10 were not 
influenced by the operative technique used. Similarly, in a 
prospective randomized study of laparoscopic versus small- 
incision open cholecystectomy, Squirrell et aL! also 
demonstrated significantly lower CRP levels following 
laparoscopic cholecystectomy. However, they found no 
differences in respiratory function or serum cortisol levels 
between the two operative groups and concluded that the 
neuroendocrine component of the metabolic response 
(cortisol) was not influenced by the type of surgical access. 
On the other hand, in another clinical study of laparoscopic 
versus minilaparotomy cholecystectomy, McMahon et «/.*° 
found no differences in the levels of CRP or other APR 
proteins (albumin and transferrin) between the different 
surgical approaches. Because the open variant was per- 
formed through a much smaller incision than would 
normally be used for open surgical procedures, these results 
are consistent with the hypothesis that the trauma of 
abdominal access influences immunological function. 
Other studies of laparoscopic versus small-incision chole- 


cystectomy also support these findings*®??, 
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The cytokines IL-1, tumour necrosis factor (TNF) and 
IL-6 also play a major role in the APR?*, IL-1 and TNF 
both act through their soluble receptors 5, and the receptor 
production is stimulated by the same response that leads to 
the formation of these cytokines. These receptors are 
believed to regulate cytokine activity? and the serum levels 
of these soluble receptors reflect serum cytokine levels. 
While no difference in soluble TNF receptor levels has 
been noted after laparoscopic and conventional sur- 
ету! 7%, serum IL-1 receptor levels are какаш) 
lower after the former; this may reflect less inflammation 

The expression of IL-6 is believed to be directly 
proportional to the extent of surgical trauma**, Plasma 
levels correlate well with the invasiveness of the surgical 
operation and a significant difference has been found in 
postoperative plasma levels after open and laparoscopic 
сһоЇесузќесботшу 8241-4347 Schwenk etal.®, in a 
randomized controlled trial of laparoscopic versus conven- 
tional colorectal resection, also demonstrated a post- 
operative increase in IL-6 and CRP levels in both study 
groups, with a more marked response following conven- 
tional surgery. However, they did not observe any 
difference between the peak and overall IL-1 receptor 
agonist levels in both the groups. Leung et al. '* randomized 
34 patients to either laparoscopically assisted or open 
resection of rectosigmoid carcinoma and found no increase 
in ТМЕ-о levels in either group. However, serum levels of 
both IL-1B and IL-6 peaked 2 h after operation, with a 
significantly smaller response after laparoscopic surgery. 
The CRP concentration peaked at 48 h and the difference 
between the two operative groups was statistically sig- 
nificant. 

However, other authors have found no consistency in 
serum IL-6 levels following different surgical approaches. 
Johnson er ж“ demonstrated significantly higher serum 
IL-6 levels after laparoscopically assisted colectomy in 
dogs, compared with the conventional open approach. 
Stage et 2150 found the same results in a prospective 
randomized clinical trial. However, Hill et a/.°! failed to find 
any differences in the postoperative IL-6 level following 
laparoscopic and conventional inguinal hernia repair. This 
discrepancy could be because the surgical insult caused by 
open hernia repair is not sufficient to generate increased 
levels of these markers. In a similar study, no difference in 
plasma cortisol, growth hormone, prolactin and serum IL-6 
levels was found when metabolic and inflammatory 
responses were compared following laparoscopic and 
open surgery for inguinal hernia”. However, a rise in 
СЕР concentration and suppression of endotoxin-induced 
TNF-a production was recorded in both of these groups 
and these were greater following open hernia 
repair’*. Plasma levels of IL-8, an important chemokine for 
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neutrophils, have also been found to be higher after open 
surgery than after laparoscopic surgery ^. Similar results 
have not been observed by other investigators". 

Kuntz eta. compared laparoscopically assisted and 
open colonic resection in a rat model and measured the 
serum levels of cortisone, neopterin and IL-1 during, just 
before and after operation, and on the first and seventh 
postoperative days. Significant differences were found 
between the two study groups for all three variables on 
the first postoperative day. After a week the levels of 
cortisone and neopterin had normalized. In addition, body- 
weight on day 7 after operation was significantly lower after 
open surgery in the rat model; this may be due to differences 
in the anabolic state following laparoscopic compared with 
open operation. 

Kishi er a/.'° compared laparoscopically assisted surgery 
for Crohn’s disease with conventional surgery, and found 
that CRP levels and body temperature were lower following 
laparoscopic surgery. Furthermore, leucocyte counts after 
laparoscopic operation were lower than after open surgery. 
Hildebrandt etal. also evaluated markers of surgical 
trauma following open and laparoscopically assisted resec- 
tion for Crohn's disease and found increased levels of 
systemic proinflammatory cytokines (IL-6, IL-10), but 
without any significant demonstrable difference between 
the two groups. In this study, CRP also rose after operation, 
peaking on the second postoperative day; again there was no 
significant difference between the study groups. However, 
the authors found a significantly lower plasma granulocyte 
elastase level after laparoscopic surgery compared with the 
open operation. Interestingly, Crohn's disease is in general 
associated with increased levels of Т helper (Th) type 1 
cytokines (e.g. interferon (IFN) y, TNF-a, 1-2) and, 
although the cytokine pattern is less clear, ulcerative colitis 
appears to be associated with increased levels of IL-5 and 
IL-10°***. These cytokine changes, which are associated 
specifically with inflammatory bowel disease, need to be 
kept in mind when interpreting the results of studies on 
immunological changes after operation if patients with 
inflammatory bowel disease are included. 

Overall, the outcomes of both experimental and clinical 
studies clearly demonstrate reduced activation of cytokines 
IL-1, IL-6 and CRP following laparoscopic surgery 
compared with equivalent open procedures. However, 
differences in the activation of other cytokines (e.g. TNF, 
IL-8) and changes in the levels of acute-phase proteins 
(fibrinogen, albumin and transferrin) are less clear. As the 
majority of the clinical studies have been performed using 
laparoscopic cholecystectomy as the model, caution should 
be exercised if extrapolating these conclusions to other 
surgical procedures, especially as the data available for 
laparoscopic colectomy and inguinal hernia repair have 
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been inconsistent in terms of demonstrating immunological 
advantages for laparoscopic procedures. 


Peripheral leucocyte population and function 


Polymorphonuclear (PMN) leucocytes play a key role in the 
host defence against invading micro-organisms. Surgical 
stress affects PMN function during the postoperative 
period. The phagocytic and chemotactic activity of 
neutrophilic granulocytes, which play a key role in host 
defence, are reduced after both surgery and trauma ^^^. 
This impaired phagocytosis is possibly due to serum factors 
rather than an intrinsic neutrophilic defect^". Several 
studies have evaluated the total leucocyte count and specific 
leucocyte populations and subpopulations following 
laparoscopic and open surgery, and have demonstrated a 
significant increase in overall peripheral leucocyte numbers 
following open, but not laparoscopic, procedures* ^". 
А transient increase in the number of granulocytes has 
been observed after open operation, but not after laparo- 
scopic surgery". Sietses er aL" did not observe any 
difference in systemic white cell count between patients 
undergoing laparoscopic and those having open Nissen 
fundoplication. However, they found a significant reduc- 
tion in the phagocytic activity of PMN cells after open 
surgery which was not noted following laparoscopic 
fundoplication. | 

A significant difference in stimulated oxygen radical 
production has also been noted between open and laparo- 
scopic techniques! ^", suggesting a higher state of PMN 
activation after the former. Similarly, the concentration of 
elastase, an indicator of neutrophil activation, increases 
following both open.and laparoscopic surgery, but returns 
to preoperative levels within 3 days after laparoscopic but 
not open surgery^". The CD11b receptor, a f-integrin, 
plays an important role in the migration of PMN cells to the 
site of infection. Sietses et al.” found significantly greater 
surface expression of CDI Ib in patients undergoing open 
surgery compared with those having laparoscopic surgery. 
The postoperative production of hypochloric acid, a potent 
neutrophil antimicrobial antioxidant, may also be used to 
assess this cellular activation®’. Its production has been 
shown to fall significantly 1 day after open operation, but 
not after laparoscopic surgery?!. 

The peripheral histamine response produced by mast 
cells exerts a variety of well recognized systemic effects (e.g. 
allergic, cardiovascular, pulmonary and inflammatory 
responses). Histamine also alters the function of granulo- 
cytes, macrophages and Т lymphocytes. Nies et al” 
randomized 40 patients with acute cholecystitis to undergo 
either laparoscopic or open cholecystectomy and found 
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significantly greater intraoperative and postoperative hist- 
amine levels in patients after the former procedure. 

Significantly less activation, preserved serum factors and 
preserved PMN functions all correlate with the clinical 
observation of fewer postoperative septic complications 
following laparoscopic surgery. This suggests that a 
laparoscopic approach might be beneficial in the surgical 
management of intra-abdominal sepsis or peritonitis. 
However, the effect of increased intra-abdominal pressure, 
and a higher incidence of bacteraemia and systemic 
inflammatory response, necessitate further investigation 
of this issue. 


Delayed-type hypersensitivity and T-cell function 
DTH responses reflect alterations in T-lymphocyte popu- 
lations in patients undergoing surgical procedures. 
However, DTH is a complex multifactorial phenomenon 
involving interactions among both lymphocytes and 
lymphocyte subpopulations which can affect the final 
response. Although several studies have demonstrated that 
DTH is better preserved after laparoscopic surgery than 
after open operation, itis still not clear which component of 
the whole cascade is responsible for this preservation of 
cellular immunological response?6. 

T cell-related immune function has been examined by 
assessing DTH response; it is significantly depressed 
following laparotomy™. Gutt et а]. assessed cell-mediated 
immune function by measuring the size of skin pustules 
induced by the intradermal injection of Staphylococcus aureus 
502A in rats undergoing laparoscopically assisted and open 
caecal resection. They observed that animals having 
laparoscopic procedures had both significantly smaller 
and more rapidly healing pustules than their open surgical 
counterparts. Similarly, Allendorf et a/.'* investigated cell- 
mediated immune function following laparoscopically 
assisted and open bowel resections in rats using DTH 
responses to keybole limpet haemocyanin and phytohae- 
magglutinin antigens. The DTH responses to both of these 
antigens at 24 and 48 h after operation were significantly 
greater after laparoscopically assisted resection than after 
open surgery, but these differences were no longer evident 
on the third postoperative day. Allendorf etal? also 
measured the effect of incision length and exposure method 
for caecal resection on postoperative immune function as 
assessed by DTH response. Rats underwent laparotomy 
(7-cm incision), minilaparotomy (3-5 cm), or laparoscopy 
(four ports). The responses following laparoscopic surgery 
were 20 per cent greater than those after open surgery with a 
long incision, indicating better preservation of systemic 
cell-mediated immunity. The responses after minilaparo- 
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tomy were not significantly different to those in either of the 
other groups. 

Gitzelmann et al.'? compared the cell-mediated immune 
response following carbon dioxide pneumoperitoneum, 
extraperitoneal incision and laparotomy in an animal 
model, and demonstrated that cellular immunity as 
measured by DTH responses and the ability to reject an 
immunogenic tumour were better preserved after carbon 
dioxide pneumoperitoneum than after extraperitoneal 
incision or laparotomy. Significant suppression of m vrvo 
cell-mediated immune response was found by Di Vita et 21.7? 
after open cholecystectomy but not after laparoscopic 
surgery. Other studies have also demonstrated that laparo- 
scopic operation is associated with less impairment of cell- 
mediated immunity than open surgery ^?! 6, 

Decreased T-cell function has been reported РЕН 
investigators following surgical stress 59. Surgical stress 
induces an increase in the peripheral blood lymphocyte 
subsets that depress cellular immunity, and a decrease in the 
subsets that promote it. It is also associated with a decreased 
number of lymphocytes and poorer function”. As in the 
study by Kase et «170, Ogawa et ah also found a decrease in 
the helper-inducer Т, cytotoric T, NK and IL-2R-positive 
cell numbers immediately after operation. In contrast, the 
numbers of suppressor T cells increased after the second 
postoperative day. Katano et 217! reported that the decrease 
in the number of T lymphocytes after operation is due 
mainly to reduced numbers of CD3* and CD4* cells. CD4* 
'Th cells are important as they play a key role in various 
immune reactions and can be classified into Th1 and Th2 
cells. Th! cells increase cellular immunity by the produc- 
tion of IL-2, IEN-« and TNF, whereas Th? cells induce 
specific antibody production from B cells by producing IL- 
4, IL-5, IL-6, IL-10 and П-137°. 

Surgical stress also causes a shift in the balance of T'h1- 
Th2 cells towards Th2, suggesting that cell-mediated 
immunity is downregulated after operation™. Down- 
regulation of cell-mediated immunity increases suscept- 
ibility to viruses and intracellular bacteria. The increase 
in Th2 and reduction in ТЬ! is more pronounced after 
open than laparoscopic surgery? "*. Similar to other 
reports^97578, Hansbrough etal.” also reported a relative 
decrease in the percentage of 'Th cells and an increased 
percentage of T suppressor cells following open operation. 

Studies reported to date clearly indicate that T-cell 
function and cell-mediated immunity are better preserved 
after laparoscopic than after open surgery, although yet 
again most of the clinical studies bave investigated 
laparoscopic versus open cholecystectomy, and caution 
must be exercised when extrapolating these results to 
other clinical scenarios. 
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Monocyte function 


The monocyte-macrophages phagocytose infected or 
altered cells and are the principal source of TNF and IL-1 
following T-cell stimulation. They also play an important 
role in the recognition and processing of foreign antigen, 
thereby helping to present antigen to leucocytes. The 
human leucocyte antigen (HLA)-DR (major histocompat- 
ibility protein class IT) antigen, expressed on the surface of 
the monocyte-macrophage, is critical in this process". A 
significant reduction in HLA-DR expression has been 
reported after open operation, but not after laparoscopic 
surgery! 1227274 However, Brune and colleagues?" found 
that this decrease in monocyte HLA-DR expression did not 
alter the antigen-presenting capacity of monocytes in either 
surgical group. Klava et a/."! assessed the potential role of 
IFN-y as a biological prophylactic antiseptic agent (by 
increasing monocyte HLA-DR expression), by determining 
the capacity of monocytes to respond following open and 
laparoscopic surgical procedures of a similar magnitude. 
‘They observed that laparoscopic surgery is associated with a 
similar level of suppression of monocyte HLA-DR expres- 
sion to that seen after open operation, and this expression is 
relatively refractory to further stimulation by IFN-y. This 
study is consistent with other reports”? that have demon- 
strated similar suppression but with earlier return to normal 
levels following laparoscopic surgery compared with open 
operation. 

Kupffer cells (liver macrophages) are important in 
the elimination of micro-organisms, antigens and endo- 
toxin arising from the gastrointestinal tract". They have 
also been shown to modulate the local and systemic 
immune responses by releasing cytokines"^-**, Monocyte- 
mediated cytotoxicity correlates closely with Kupffer cell- 
mediated cytotoxicity and both of these cells play a key role 
in limiting tumour growth in the liver^*. Vittimberga et 4/5? 
observed no difference in cytokine response following 
laparoscopy and open surgery. However, intracellular 
Kupffer cell signalling was slightly different between 
laparoscopy and laparotomy. On the other hand Sietses et 
al. investigated three different laparoscopic procedures 
and demonstrated that monocyte-mediated cytotoxicity 
was suppressed following conventional but not laparoscopic 
surgery. 

Several clinical and experimental studies have shown that 
the mononuclear phagocyte system (MPS) plays an 
important part in physiological defence against tumour 
metastases and bacterial infection. Gutt et 4]. investigated 
the phagocytic activity of the rat MPS by means of an 
intravascular carbon clearance test during conventional and 
laparoscopic fundoplication using pneumoperitoneum and 
gasless laparoscopy. Although the fastest carbon elimina- 
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tion half-life was found in rats undergoing gasless laparo- 
scopy, the carben clearance half-life after conventional 
laparoscopy was significantly greater than that associated 
with open surgery. 


Lymphocyte subpopulation studies 


Peripheral lymphocytes are the effectors of cellular 
immunity. When the host is exposed to surgical stress, the 
number of granulocytes increases, whereas the number of 
lymphocytes starts decreasing in peripheral blood®’. Very 
little is known about changes in NK cells following 
laparoscopic surgery. However, depressed NK cellular 
immunity occurs after surgical stress and this may reduce 
resistance to viable tumour cells. Cristaldi et al.’° found a 
reduction in NK cell numbers following both open and 
laparoscopic surgery. However, the reduction was less after 
the latter on the first postoperative day. In an experimental 
study, decreased NK cell cytotoxicity was noted following 
both laparoscopic and open procedures, with no advantage 
for the laparoscopic арргоасћ®®, Cristaldi et a/.”° reported a 
lower total lymphocyte count after conventional surgery 
compared with the equivalent laparoscopic approach. They 
also demonstrated persistent depression of СОЯ” cells 
following conventional surgery, but not after laparoscopic 
surgery. 

Lennard etal.' classified operations as major or minor 
according to the severity of the procedure and assessed the 
effect of open surgery on lymphocyte subpopulations. 
Based on this classification, open cholecystectomy was 
categorized as major surgery. Evrard et a4" applied 
Lennard's classification and compared changes in lympho- 
суте subpopulations following laparoscopic and open 
cholecystectomy, demonstrating that changes after laparo- 
scopic cholecystectomy were equivalent to those seen in 
Lennard's minor surgery group classification. 

In an experimental study, Lee et 4/5 compared lympho- 
cyte proliferation rates following laparotomy and carbon 
dioxide insufflation and found a significantly lower lympho- 
cyte proliferation rate after laparotomy. Interestingly, no 
difference was found between insufflation and the anaes- 
thesia-only control group at any point in time. Extending 
their work further, these authors also demonstrated" that 
the lower lymphocyte proliferation rate following open 
surgery was not dependent on the atmospheric environ- 
ment, as they found no significant difference between 
laparotomy performed in room air or in a sealed carbon 
dioxide chamber. However, in this study the lymphocyte 
proliferation. rate was again significantly greater after 
laparoscopy. 

If all the studies that have investigated systemic 
immunological function following laparoscopic and open 
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Table 1 Effect of surgery on components of the systemic immune response 





CRP, C-reactive protein; HLA, human leucocyte antigen; IL, interleukin; PMN, polymorphonuclear neutrophil; NK, natural killer; Th, T helper 


cell; TNF, tumour necrosis factor 


surgery in both experimental models and in clinical settings 
are considered together, their outcomes have consistently 
demonstrated that surgery is associated with significant 
depression of overall immune status. Furthermore, the 
magnitude of this depression appears to be proportional to 
the length of the wound used to access the peritoneal cavity. 
Possibly for this reason laparoscopic approaches are 
associated with less overall disturbance of systemic immune 
function? 1555? (Table 1). 


Intraperitoneal immune function 


The benefit of less systemic immune system suppression 
following laparoscopic surgery?! ^55? may not necessarily 
be mirrored at the level of the peritoneal membrane. Apart 
from mechanical factors, the choice of insufflation gas and 
intraperitoneal pressure are also known to modulate the 
local immune environment ^?! The peritoneal membrane 
plays a major role in the immunological response to 
abdominal surgery?" ?*. Badia et al.” observed sequentially 
raised cytokine levels in peritoneal fluid following laparo- 
tomy and suggested that the systemic postoperative 
cytokine response may arise from the peritoneal cavity. 
Similarly, falls in perioperative and postoperative TNF-a 
levels have also been observed ^. 

Peritoneal macrophages play an integral role in the 
primary inflammatory response to infection and cancer 
within the abdominal cavity". The scavenging action of 
these macrophages is mediated in part by the production of 
inflammatory cytokines, such as TNF-a. Therefore, these 
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cytokines may have a role in host defence" "^, The use of 
carbon dioxide as the insufflating agent has been associated 
in some experimental studies with impaired production of 
TNF-a by peritoneal macrophages??? This impaired 
function may inhibit effective scavenging of viable cells or 
bacteria liberated during laparoscopic surgery. 

Mathew er 4L" found that peritoneal macrophages 
harvested from rats that had undergone laparoscopy with 
carbon dioxide 24 h earlier produced significantly less 
TNF-o« in vivo than macrophages from rats that had 
undergone gasless laparoscopy or laparotomy. Further- 
more, this response was still present when macrophages 
were collected 3 days after operation!", Similar in vitro 
experiments performed by West et a/.'°' yielded similar 
results. Intraperitoneal environmental changes, such as 
decreased temperature and reduced humidity, may also play 
a role in the complex intraperitoneal immune cascade. 
Significant, but temporary, impairment of intraperitoneal 
macrophage function following laparotomy has also been 
reported”. Hajri et al. ^ assessed systemic and peritoneal 
immune function in rats and found that, with the exception 
of serum IL-1p, the levels of TNF-a, IL-6 and inducible 
nitric oxide synthase gene transcription were significantly 
enhanced in white blood cells and depressed in peritoneal 
cells. They also noted a strong early impairment of 
peritoneal macrophage immune activity following carbon 
dioxide pneumoperitoneum. 

The exposure of macrophages to carbon dioxide also 
causes impaired responsiveness to lipopolysaccharide 
(endotoxin) ?5, without affecting cell viability". Such 
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exposure has also been shown significantly to attenuate the 
cancer cell lysis activity of macrophages". Using a human 
monocyte line, Jackson and Evans”* found that exposure to 
a high concentration of carbon dioxide reduces macrophage 
cytokine secretion and phagocyte activity, and substantially 
reduces cytotoxic activity against colonic cancer cells. 
Exposure of cancer cells to this gas also causes significant 
acidification of the tumour microenvironment. This might 
be associated with a higher tumour growth rate compared 
with that of cells exposed to a helium-rich environment". 
However, Evrard etal.”* found no change in the lymphocyte 
viability and no evidence of lymphocyte lysis after using 
carbon dioxide pneumoperitoneum during laparoscopic 
procedures, They suggested that this might be because of 
increased local (peritoneal) bicarbonate production, leading 
to buffering of the effect produced by carbon dioxide. They 
also showed that peritoneal lymphocytes were not 
destroyed by 1 h of pneumoperitoneum during laparo- 
scopic cholecystectomy, whereas circulating lymphocyte 
subpopulations and cytokine levels were moderately 
suppressed. More efficient peritoneal bacterial clearance 
by macrophages after laparoscopic surgery compared with 
open surgery has also been demonstrated by Collet et al.*. 
This study also demonstrated less activation of humoral and 
peritoneal defences, which the authors believed leads to 
improved handling of a peritoneal septic challenge’. 

Additional factors might also influence peritoneal 
immunity, including the temperature of the insufflation 
gas. Puttick et a/.'°* compared the immunological and 
physiological effects of conventional carbon dioxide insuf- 
flation at room temperature with carbon dioxide pneumo- 
peritoneum at body temperature. They observed greater 
levels of cytokines (TNF, IL-1, IL-6) in the peritoneal fluid 
following pneumoperitoneum at room temperature. 

Immune function at the peritoneal level is very complex 
and, apart from tissue trauma, mechanical effects, intraper- 
itoneal pressure and specific characteristics of the insuffla- 
tion gas, other factors might also influence this function. 
Based on a limited number of reported studies it appears 
that the systemic immunological benefits observed after 
laparoscopic surgery may not apply at the peritoneal level. 
However, this area has not been subject to the same depth of 
investigation as systemic immune function; further studies 
are needed to clarify the issues raised by recently published 
experimental work. 


Tumour growth, metastasis and immune 
function 


Although itis likely that the aetiology of port site metastases 
is multifactorial, some experimental studies have suggested 
that local peritoneal immune depression may play an 
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important role in the development of tumour metastases 
following laparoscopic surgery^? 199-195. To investigate 
this further, Neuhaus er al.” evaluated the effect of immune 
modulation. within an established laparoscopic cancer 
model, using either systemic cyclosporin (immune sup- 
presser), intraperitoneal endotoxin (immune enhancer) or 
no agent (control). They demonstrated less tumour growth 
and fewer port site metastases following the administration 
of intraperitoneal endotoxin. 

Several investigators have demonstrated that the inci- 
dence of port site metastases can be reduced in experimental 
models by the exclusion of carbon dioxide from the 
laparoscopic environment by using either gasless laparo- 
scopy or insufflation with helium!05:107-!99. "This suggests 
that carbon dioxide, in particular, may exert a metabolic 
effect on tumour cells that facilitates their implantation and 
growth. Jacobi et a/.''° investigated the impact of different 
laparoscopic environments on immunological function and 
tumour growth in a rat model. They found that carbon 
dioxide significantly promoted tumour growth, and that 
this increased growth is associated with a significant 
increase in plasma levels of IL-10 and a decrease in 
TNF-a concentration in the postoperative period, com- 
pared with the situation with helium insufflation. Similar 
outcomes have been demonstrated by Neuhaus et 4/. 199!!! 

Cell-mediated immunity is also believed to influence 
postoperative tumour growth. Allendorf etal?’ observed 
significantly less growth of extra-abdominal tumour follow- 
ing laparoscopy compared with open surgery in immuno- 
competent mice. However, the tumour grew much faster, 
and the difference between laparoscopy and open surgery 
was lost, in an athymic mice model. The alterations in 
ventilatory, cellular, hormonal and immunological para- 
meters! ^! that occur with pneumoperitoneum may 
facilitate tumour implantation and growth. Insufflation of 
carbon dioxide is associated with in vitro and in vivo growth 
епһапсетепе! 919% and may exert an adverse metabolic 
effect on cells that facilitates tumour implantation and 
metastasis ^!!! 


Conciusion 


Despite a few contradictory reports, most clinical and 
experimental studies support the view that laparoscopic 
surgery is associated with better preservation of post- 
operative systemic immune function than conventional 
surgery. However, the applicability of animal studies to the 
clinical situation, and the clinical significance of better 
preserved immunity in terms of postsurgical outcome, 
require further elucidation. Furthermore, intraperitoneal 
immunity is complex, and this component of the immune 
system may behave independently of systemic immune 
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function; the systemic benefits of laparoscopic surgery may 
not necessarily extend to the peritoneal interface. This 
might have relevance for laparoscopic techniques in the 
management of cancer or sepsis. The systemic immuno- 
logical benefits of laparoscopic surgery will be irrelevant if 
alterations to the local immune environment are associated 
with adverse effects that outweigh these benefits. 
Nevertheless, local peritoneal immunity has been less well 
studied than its systemic counterpart and further investiga- 
tion is needed to confirm the results of recently published 
studies. Ultimately, randomized clinical trials may be 
needed to determine whether the potential adverse local 
immunological effects of carbon dioxide insufflation are 
clinically relevant. 
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Baokground: A variety of techniques have been employed for the detection of occult tumour cells in 
the blood, bone marrow and lymph nodes of patients with colorectal cancer. This review examines the 
methods used, results obtained and the clinical significance of studies in this field. 

Methods: А Medline literature search was performed using the terms colorectal cancer, minimal 
reaction and immunocytochemistry; further references were obtained from key articles. 

Results: Immunocytochemical examination of bone marrow is the benchmark for detecting clinically 
significant occult disease. Larger standardized studies are required to confirm the prognostic 
significance of molecular assays for the detection of tumour cells in blood and bone marrow. The 
prognostic significance of lymph node tumour cells detected by either immunohistochemical or 
molecular methods awaits further affirmation. 

Conotueion: Standardization of terminology and techniques used, combined with large prospective 
clinical studies, is required if detection of occult residual disease is to become a prognostic marker for 


recurrence in colorectal cancer. 
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Introduction 


Approximately 50 per cent of patients who undergo a 

curative resection of colorectal cancer die from 
metastatic disease within 5 years. Adjuvant chemotherapy 
reduces the mortality rate by up to 22 per cent in poor-nsk 
patients’, making accurate staging essential. However, 
staging accuracy has remained largely unchanged since 
Dukes’ original classification of rectal cancer??, with spread 
to locoregional lymph nodes remaining the most important 
prognostic indicator available. Thirty per cent of patients 
with histologically node-negative colorectal cancer even- 
tually relapse and die from disseminated disease that is not 
detected at the time of primary surgery, showing current 
staging to be imprecise. Current evidence does not support 
the use of adjuvant chemotherapy in patients with node- 
negative tumours*, but chemotherapy might improve 
survival in the 30 per cent of these patients who are destined 
to relapse. The development and validation of methods for 
the detection of residual occult malignant disease would 
allow movement away from the concept of adjuvant 
treatment in patients in whom there may be a high chance 
of residual disease, towards the treatment of actual residual 
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disease at a time when overall tumour burden is low. 
Detection of occult disease may help to predict prognosis, 
assess response to systemic therapy, provide early warning 
of recurrence and, through timely therapeutic intervention, 
improve survival. 

While there has been a rapid growth of interest in the 
detection of low-level disseminated malignant disease, this 
has not been accompanied by the use of standardized 
terminology. This is exemplified by the common use of the 
term ‘micrometastasis’. A micrometastasis is an indepen- 
dent collection of tumour cells, without a specific blood 
supply, measuring less than 2 mm in diameter?. The term 
retains a morphological connotation as prerequisites for 
metastasis are tumour cell arrest, implantation and pro- 
liferation with a surrounding stromal reaction, so a 
micrometastasis can be diagnosed only by histological 
examination. However, the development of non-morpho- 
logical tumour cell detection methods has been accom- 
panied by common usage of the term. Furthermore, in the 
case of morphological methods, distinction between 
micrometastases and isolated tumour cells could be 
important as each may have different prognostic implica- 
tions. The Union Internacional Contra la Cancrum 
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(UICC) has recently recommended that micrometastases 
and isolated tumour cells should be classified according to 
uniform criteria, including a record of the method used in 
their detection®. In this way their prognostic significance 
can be evaluated before their incorporation into staging 
classifications, thereby avoiding stage migration’. 

Since metastasis in colorectal cancer occurs mainly via the 
circulation or lymphatic system, the detection of occult 
tumour cells has focused on examination of the blood, bone 
marrow and lymph nodes. 


Circulating tumour cells 


The question of whether circulating tumour cells represent 
metastatic dissemination, or are merely cancer cells without 
metastatic potential that have detached from the primary 
tumour, has been debated for over half a century. In a 20- 
year literature review in 1975, Salsbury? concluded that ‘it 
would be doubtful that the detection of circulating tumour 
cells would carry any prognostic value’. However, the 
emergence of highly sensitive detection methods has 
rekindled interest in the significance of circulating tumour 
cells over the past decade. 


Immunocytochemical detection of circulating 
tumour cells 


Circulating tumour cells may be detected by immunocyto- 
chemical staining with monoclonal antibodies, although 
only one study dealing with colorectal cancer was identi- 
fied’. Tumour cells were detected in the blood of only 
three of 42 patients before operation, suggesting that 
without prior tumour cell enrichment (using epithelium- 
specific magnetic beads)" immunocytochemistry is un- 
likely to be sufficiently sensitive to detect these circulating 
cells. 


Molecular detection of circulating tumour cells 


The polymerase chain reaction (PCR) was reported in 
1986! and by 1991'° it had been developed for use 
in tumour cell detection. PCR involves the amplification 
and detection of tumour-specific DNA mutations in 
malignant cells. This approach is therefore restricted to 
tumours harbouring specific mutations. A more common 
method uses the reverse transcriptase polymerase chain 
reaction (RT PCR), which involves amplification. of 
tissue-specific messenger RNA (mRNA) present in 
malignant cells and allows the detection of a single 
tumour cell present among 107 normal cells! * ^; this 
represents a level of sensitivity three orders of magnitude 
greater than immunocytochemistry. 
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Polymerase chain reaction studies 

Using PCR identification of K-ras mutations and 
immunomagnetic enrichment to increase sensitivity, 
Hardingham ега! were able to identify mutations in 
codon 12 of the K-ras gene in the blood of nine of 27 
patients with colorectal cancer whose primary tumour 
carried the same mutation. Thirteen control subjects had 
negative findings and PCR positivity was associated with 
significantly reduced disease-free survival on univariate 
Kaplan-Meier analysis (P = 0.0001). However, DNA 
molecules are relatively stable and the detection of 
tumour-specific mutations in peripheral blood may not 
necessarily indicate the presence of circulating tumour cells, 
but rather extracellular fragments of primary or metastatic 
tumour DNA arising from cell necrosis or apoptosis”. 
Using a PCR assay, Kopreski eraL' were able to 
demonstrate the presence of mutant K-ras DNA in the 
serum fraction of blood in 12 of 39 patients with colorectal 
cancer. Furthermore, although PCR for K-ras DNA 
provides direct evidence of the presence of a malignancy, 
it cannot be applied routinely because a primary tumour 
may not contain the K-ras codon 12 mutation. 


Reverse transcriptase polymerase chain reaction studies 

Over 25 RT PCR studies for the detection of circulating 
colorectal cancer cells were identified (Table D), with 
cytokeratin markers being the most widely used!^^ ^7* 
do uu cR Cytokeratin (CK) 8, CK18 and (prob- 
ably) СК19 are expressed in normal blood, which limits 
their use as markers of circulating tumour cells (Table 2); 
some studies suggest that CK19 mRNA is absent from 
normal blood^!^*, Most reports describe an absence of 
CK20 expression in normal blood!^72*272833,5930.51,52 
but a minority of investigators have raised doubts about 
CK20 specificity in blood^9?"5?35, Although clinical 
studies targeting circulating CK20 mRNA in colorectal 
cancer have been low powered because of small sample sizes 
(Table 1), most have suggested an association between 
preoperative CK20 mRNA positivity and advancing 
tumour stage? ?7 792*, Funaki er4/.75 found that 12 patients 
with recurrent or disseminated colorectal cancer were all 
positive for CK20 mRNA on peripheral blood analysis, in 
contrast to only one of seven patients with Dukes' stage A or 
B disease. Furthermore, none of the latter group developed 
recurrence during the limited follow-up time of 16 months. 
Soeth etal’? also reported that preoperative circulating 
CK20 mRNA positivity was stage dependent, with sig- 
nificantly shorter survival in СК20 mRNA-positive 
patients. Using a panel of markers (CK19, CK20, mucins 
Тапа 2), Hardingham et al.** detected circulating epithelial 
cells before operation in 19 (20 per cent) of 94 patients with 
colorectal cancer; marker mRNA positivity was associated 
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Table 2 Limitations of cytokeratin markers 












Cka : legitimate transcription in normal bone = — E 
CK18 
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ulus pose (present 
ow and lymph nodes) *é 
pu ‘normal blood!9:3650 - 
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5 "Expressed by granulocytes 


with reduced disease-free and overall survival (P = 0-0001, 
log rank test). 

Carcinoembryonic antigen (CEA) mRNA is not thought 
to be produced by peripheral blood haemopoietic cells? 
although «чоры pre mRNA expression has been reported 
in bone marrow", Several studies have used CEA mRNA 
as a target marker to detect circulating tumour 
cells 2025293239399 Preoperative circulating CEA 
mRNA positivity was associated with advancing Dukes’ 
stage in several studies: 9:20,29.29,34, UH but not in 
others*^?*?!. Mori eraL75 found a significant increase in 
subsequent metastasis rates in CEA mRNA- -positive 
patients who had undergone curative surgery for breast, 
colorectal and a variety of other gastrointestinal cancers 
(P < 0.01). More recently, in a study of 53 patients with 
colorectal cancer, Taniguchi era/.** found that the 2-year 
disease-free survival rate of patients positive for CEA 
mRNA in either venous blood draining from the tumour 
(P « 0-05) or peripheral blood (P « 0-01) was significantly 
worse than that of those who were negative. Using a 
combined € CEA and CK20 RT PCR assay, Yamaguchi 
et al^ found a significant association between а positive 
result and UICC stage (P = 0-006) in 52 patients with 
colorectal cancer. Multivariate analysis indicated that the 
combined detection of CEA and CK20 mRNA in mesen- 
teric blood draining the tumour before tumour manipula- 
tion was an independent prognostic variable. 

Although splice \ variants of the CD44 gene have been 
targeted in blood?, the presence of @ёшайпу CD44v6 
mRNA transcripts may be common in healthy subjects”. 
The non-epithelial marker guanylyl cyclase C appears to 
have promising specificity?^, but further evaluation of its 
usefulness is awaited. RT PCR-based identification of 
circulating p53 mutations has allowed the preoperative 
identification of circulating tumour cells in some cases of 
colorectal cancer. That these p53 mutations are always 
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identical to those found in the corresponding primary 

tumour provides additional support for the origin of these 
: . B 

circulating cells™. 


Clinical significance 
Molecular techniques have been applied to detect circulat- 
: TOME ; sats 3A pase 
ing tumour cells in a variety of solid tumours esults 
vary greatly from study to study, but most workers have 
concluded that there is an association between the presence 
of circulating tumour cells before operation and decreased 
survival ^"^, Exploration of several different types of 
hal; ; «hi ; SILS Í p o 
epithelial malignancy within a single study 7 7 limits 
conclusions for colorectal cancer. At present, the presence 
of circulating tumour cells cannot be considered a reliable 
prognostic indicator in any common solid malignancy 
owing to the absence of large standardized trials with 
$5, 58 
sufficient follow-up 


Causes of disparate results 
Variability in technical factors, such as timing and handli ling 
of samples, selection of primers and PCR product detection 
methods, makes it difficult to compare results from different 
studies. Extreme sensitivity increases the risk of false 
positives, either from sample contamination? or the 
amplification of transcripts arising from illegitimate tran- 
scription (the ectopic or background expression of a gene 
transcript in a tissue where it would not usually be 
expressed ?!). Since RT PCR assays rely on identification 
of mRNA that transcribes epithelium-related proteins, the 
inclusion of venepuncture-cored skin epithelial cells within 
the blood sample may yield false-positive results”, 
Sampling blood from a preaspirated cannula reduces the 
false-positive rate to below 5 per селе?“ 7, but _only two 
included this important precaution? 733 The 
number of PCR cycles used is a significant predictor of a 
positive amplification result (Р = 0-003)”, but the number 
of cycles used has varied from 292225 ро 10524 (Table 1). 
False-negative results may also occur. Varying detection 
thresholds between patients may be the M of inter- 
tumoral variation in mRNA expression?" . Experimental 
studies suggest that circulating tumour cells are aggregated 
in clumps® and are not homogeneously distributed, 
causing sample to sample variation in the number of tumour 
cells present within different blood samples. Although 
multiple blood sampling i increases the rate of ее 
colorectal cancer cell detection??, most studies tested single 
blood samples for just one mRNA marker! 5207222431 ang 
so may have underestimated the prevalence of circulating 
tumour cells. Large, long-term clinical studies are now 
required, using standardized RT PCR assays with carefully 
defined protocols and quality control. These should permit 


studies 
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Table 3 Bone marrow immunocytochemical studies in colorectal cancer 





mAb, monoclonal antibody; CEA, carcinoembryonic antigen; CK, cytokeratin; NA, not assessed 


the clinical significance of circulating tumour cells to be 
understood fully. 


Bone marrow studies 


Experimental evidence suggests that circulating tumour 
cells are cleared from the bloodstream within 24 h of 
primary colorectal cancer resection?'. The problems of 
poor sensitivity relating to the detection of tumour cells in 
the circulation might be overcome by examining the bone 
marrow, where tumour cells might persist for longer 
periods. 


Immunocytochemical detection of tumour cells in 
bone marrow 


Immunocytochemical staining of epithelial cell markers 
should allow reliable differentiation of tumour cells from 
mesenchymal cells present in normal bone marrow. 
Cytokeratin filaments are expressed predominantly in 
epithelial tissues^', even after malignant transformation, 
and are rarely detected in haemopoietic cells“. Using 
CK18 as a marker for bone marrow tumour cells/?-?!. 
preoperative bone marrow positivity has varied between 21 
and 32 per cent in colorectal cancer (Table 3). Schlimok 
et al? were able to identify CK18-positive cells in the bone 
marrow of eight of 39 patients with colorectal cancer. In a 
later study by the same group’, 42 (27 per cent) of 156 
patients had CK18-positive cells in their bone marrow 
before operation, and this was associated with a significantly 
higher relapse rate than in patients with negative bone 
marrow. Unfortunately, median follow-up in this study was 
only 26 months and healthy controls were not included 
(Table 3). Although CK20 is expressed by over 95 per cent of 
colorectal adenocarcinomas and is the most tissue-specific 
cytokeratin”®, its use as an immunocytochemical marker in 
bone marrow has been confined to one small study". 
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Clinical significance 
A recent meta-analysis concluded that the prognostic 
importance of bone marrow tumour cells in solid epithelial 
tumours required further substantiation”. While 14 of 20 
studies correlated bone marrow tumour cells with reduced 
relapse-free survival by univariate analysis, only five of 11 
confirmed that this was an independent predictor of 
reduced disease-free survival. Of the two colorectal cancer 
studies in this meta-analysis, both demonstrated a signifi- 
cant correlation between positive bone marrow status and 
relapse-free survival on univariate analysis ^"! (Table 3). 
Perhaps the most important publication to date has been 
that of Lindemann etal.. Using an anti-CK18 stain, bone 
marrow status was found to be an independent predictor of 
disease-free survival on multivariate analysis (P = 0.0035); 
over 100 healthy control patients were negative’. Bone 
marrow-positive patients had significantly shorter disease- 
free survival (P = 0-0084), but the relatively small sample 
size of 88 patients and short median follow-up of 35 months 
limit the study’s conclusions. Leinung et al.’* recently 
reported similar results in 145 patients with colorectal 
cancer using the A45-B/B3 pan-cytokeratin antibody, 
suggesting the need for larger multi-institutional clinical 
trials using a standardized bone marrow staining method, as 
proposed by Pantel et a. 75, 


Molecular detection of tumour cells in bone marrow 


Several factors limit the usefulness of some markers as 
targets in molecular assays (Table 2). Evidence exists for the 
presence of CK18** and CK19® pseudogenes (non- 
functional DNA sequences showing a high degree of 
sequence homology to a functional gene). Pseudogenes 
are readily transcribed and may cause false-positive results. 
Furthermore, illegitimate transcription of CK8, CK18^ 
and СК19°° in normal bone marrow tissue renders these 
markers unsuitable for bone marrow tumour cell detection 
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Table 4 Bone marrow reverse transcriptase polymerase chain reaction studies in colorectal cancer 














PCR, polymerase chain reaction; CEA, carcinoembryonic antigen; CK, cytokeratin; BMA, bone marrow aspirate (number of patients not stated); 


NA, not assessed; NS, not stated 


using RT PCR. A CK20 pseudogene has yet to be identified 
and most workers have found CK20 mRNA to be absent 
from normal bone marrow!^?97, 

Six small studies using RT PCR to detect tumour cells in 
bone marrow were identified, the largest from Soeth er a/.”* 
(Table 4). In this study, 20 (35 per cent) of 57 patients with 
colorectal cancer had CK20 mRNA-positive bone marrow 
before primary tumour resection. CK20 positivity was 
directly related to tumour stage according to the UICC 
classification" , with only one of 16 benign controls testing 
positive. In a later study, the presence of CK20 mRNA in 
bone marrow before operation was associated with shorter 
survival, but the independent predictive power was not fully 
established’ |. 

With only a single, small study identified'*, the suitability 
of CEA mRNAasa target marker in bone marrow cannot be 
regarded as established (Table 4). Although 56 control 
samples were negative in this study, others have found a 
high proportion of normal bone marrow aspirates to be 
CEA mRNA positive". These differences may be due to 
variations in assay methodology or contamination by 
epithelial cells from skin or sweat glands, which are 
known to express СЕА??. 


Clinical significance 

Further large clinical studies are needed in the case of 
colorectal cancer, as it is not clear whether the presence of 
RT PCR-detected bone marrow tumour cells offers better 
prediction of response than that achieved by histological 
examination of lymph nodes. 


Influence of tumour resection on occult disease 
status 


Circulating mRNA transcripts have been detected with 
greater frequency following colorectal cancer surgery, 
prompting some researchers to conclude that surgical 
manipulation may release tumour cells into the circula- 
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tion ^7^77??9. Anima] studies suggest that cell shedding 


enhances the development of metastases"?, and this was the 
reason for development of the ‘no-touch isolation techni- 
que’ of colorectal cancer resection?! . However, there is little 
evidence to support any clinical benefit using this 
approach". Conversely, others have found that tumour 
cells often disappear from the circulation after primary 
resection. In one study, persisting CEA mRNA positivity 
was higher in patients with lymph node involvement or 
distant metastases than in node-negative patients, although 
this was not statistically significant (P = 0-1)". Usinga CEA 
and CK20 RT PCR assay, Patel et 417^?! have found that 
clearance of circulating tumour cells 24 h after primary 
tumour resection is greatest in Dukes' A and B disease and 
may therefore indicate improved outcome. Flow cytometric 
studies suggest that persistence of CK18-positive cells in 
bone marrow at 6 months after resection is significantly 


А Р ket RI В: 
associated with the development of clinical metastases" ^? 








Lymph node studies 


Identification of lymph node metastases currently deter- 
mines tumour stage and indicates the need for adjuvant 
chemotherapy. Several approaches have been used to 
increase accuracy in the assessment of lymph node 
involvement by tumour. 


Immunohistochemical detection of tumour cells in 
lymph nodes 


The presence and the number of histologically involved 
lymph nodes are both independent prognostic indicators of 
survival in colorectal cancer"^?^. Several earlier studies 
concluded that lymph node immunohistochemistry did not 
increase detection of tumour cells in comparison with 
routine haematoxylin and eosin staining" 9. However, 
most authors have reported tumour cells in isolation or in 
clusters within lymph nodes that would be considered 
tumour free on routinely stained sections" 9, suggesting 
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Table $ Lymph node immunohistochemical studies in colorectal cancer 





"Before fat clearance, Multi, multiple; IHC, immunohistochemistry; mAb, monoclonal antibody; CEA, carcinoembryonic antigen; CK, cytokeratin; 
EMA and EP4, epithelial membrane antigen; TAG72, tumour-associated glycoprotein; NS, not stated; NA, not assessed; ND, no difference 


that conventional lymph node examination may under- 
estimate the pre-sence of tumour cells. Subjectivity in 
interpreting routinely stained sections is well recog- 
nized'?, The incidence of immunohistochemically 
detected tumour cells in apparently negative lymph nodes 
has been reported at between 25 and 39 per cent using 
cytokeratin staining (Table 5). 

What is the prognostic significance of immunohisto- 
chemically detected tumour cells? Greenson etal.”* con- 
cluded that the finding of such cells in Dukes’ B resection 
specimens, singly or in small clusters of two to three, 
correlated with adverse prognosis. Tumour cells were 
identified in 6 per cent of pericolic lymph nodes taken 
from 14 of 50 patients with Dukes’ B tumours. At 5 years 
after resection, six of these 14 patients had died from 
recurrence compared with only one of 36 who were CK 
negative. While immunohistochemistry increases the 
detection of tumour cells in lymph nodes, most studies 
have concluded that it yields no additional prognostic 
information and that immunohistochemically detected 
lymph node tumour cells, found singly or in clusters, do 
not correlate with poorer outcome (Table 5) 5? 1969799. 
Jeffers etal.” compared survival of patients whose lymph 
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nodes contained single tumour cells with that of patients 
who had clusters, and found no difference (P = 0-55). 

The effect on prognosis of the anatomical location of 
tumour cells within a lymph node does not seem to have 
been explored, although several reports describe tumour 
cells mostly within the subcapsular sinuses?  ?^??, This 
suggests that not all such cells present within lymph nodes 
are clinically important, and that some are destined to be 
destroyed by host immune responses”. In addition, since 
involved nodes are removed at the time of ‘curative’ 
surgery, microscopic foci of tumour cells present in lymph 
nodes may be a less ominous finding than tumour cells 
present in blood or bone marrow after removal of the 
primary tumour. It should be remembered that 38 per cent 
of patients with conventionally identified lymph node 
involvement are cured by excision of the involved nodes’. 


Clinical significance 

In the case of colorectal cancer, the clinical significance of 
immunohistochemically detected tumour cells present in 
excised lymph nodes remains unclear. However, in a recent 
multi-institutional study of 736 patients with breast cancer, 
the presence of immunohistochemically detected occult 
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Table 6 Lymph node reverse transcriptase polymerase chain reaction studies in colorectal cancer 
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axillary lymph node metastases was found to be significant 
and, in the case of postmenopausal women, was an inde- 
pendent predictor of overall survival'®’, This reaffirms the 
need for larger studies with longer follow-up to establish the 
clinical significance of immunohistochemically detected 
tumour cells within lymph nodes in colorectal cancer. 


The sentinel node 


The sentinel lymph node, defined as the first node that 
receives lymph from the primary tumour, has the highest 
potential to contain tumour cells when they are present? 
Examination of the sentinel lymph node has been used to 
increase the accuracy of nodal status predominantly in 
103 and breast сапсег!“, but the role of sentinel 
node biopsy in colorectal cancer is not at present well 
established. Unlike sentinel node biopsy in breast cancer, 
the aim is not to reduce the extent oflymphadenectomy, but 
rather to allow improved staging without the need for 
painstaking immunohistochemical analysis of all retrieved 
nodes. Saha etal.'°° showed that the sentinel lymph node 
could be identified successfully at operation in 85 (99 per 
cent) of 86 patients using blue dye. In 29 (34 per cent) of 85, 
sentinel nodes contained metastases. Interestingly, in 95 per 
cent of patients in whom the sentinel node was negative all 
non-sentinel nodes were also negative. When the sentinel 
node was negative, only five (0-4 per cent) of 1184 non- 
sentinel nodes contained ‘micrometastases’. In seven 
patients, tumour cells were seen in only one or two of ten 
sections of a solitary sentinel lymph node and, of these, two 
were seen only on immunohistochemical examination, 
suggesting a possible role for sentinel lymph node biopsy 
with multiple sectioning and immunohistochemical stain- 
ing to increase staging accuracy. The low incidence of skip 
lesions suggests that sentinel lymph node mapping may be 
accurate in predicting lymph node metastases, but follow- 
up studies are required to determine whether this approach 
improves the prediction of prognosis in colorectal cancer. 


melanoma 


Molecular detection of tumour cells in lymph nodes 


Polymerase chain reaction studies 

Using a mutant allele-specific amplification (MASA) PCR 
technique, Hayashi et a/.'°° were able to detect p53 and K- 
ras mutations in the primary tumours of 71 (59 per cent) of 
120 patients with Dukes' A and B tumours. Of these 71 
patients, 37 (52 per cent) had the same p53 or K-ras gene 
nutation present in lymph nodes and 27 patients in this 
group relapsed within 5 years of surgery, in contrast to none 
of the 34 patients who were lymph node MASA negative. 
However, in 49 (41 per cent) of 120 cases the primary 
tumour did not contain any somatic changes suitable for 
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amplification by PCR, a similar finding to that of Thebo 
et al. in а more recent, but smaller, study. There are no 
known mutations that occur consistently in colorectal 
neoplasms!', and mutations of the K-ras or p53 genes аге 
present in only 38 per cent? and 70 per cent"? of 
colorectal tumours respectively, limiting the usefulness of 
this approach. 


Reverse transcriptase polymerase cham reaction studies 

The use of RT PCR to detect tissue-specific mRNA in 
histologically negative lymph nodes increases tumour cell 
detection compared with either haemato and eosin 
staining or immunocytochemistry/2:1523150-52,77,11-115 
(Table 6). CK8, CK18 and CK19 are unsuitable as markers 
of occult tumour cells in lymph nodes (Table 2). CK20 is not 
expressed in normal lymph node tissue 197, but studies 
using this marker are distinguished by small numbers of 
patients?!90-52. no follow-up?1595? or both! limiting 
conclusions about outcome. 

RT PCR has been used to detect CEA mRNA ш 
surgically retrieved lymph nodes??9277113, Liefers et 57.1? 
reported a significant reduction in 5-year adjusted survival 
in a study of 26 patients with colorectal tumours with 
histologically negative but CEA mRNA-positive lymph 
nodes (P « 0-02, log rank test). Other markers have been 
used, but these are of uncertain value owing to small study 
size or lack of follow-up (Table 6). Wong etal.” used a RT 
PCR assay to detect tnmour-specific CD44 variants in 
lymph nodes from colorectal cancer resection specimens. 
However, not all carcinomas express the variant containing 
exon уб which may confer metastatic potential!!7, and 
CD44v6 expression is absent altogether from some 
metastatic colorectal cancers'!®, rendering CD44 unsuit- 
able as a marker. Mucin 2!P, matrilysin!!! and guanylyl 
cyclase С!!2 have all been used as markers to detect occult 
lymph node disease in single studies, but further evaluation 
and follow-up data are required to ascertain any advantage 
from their use. 


Clinical significance 
e assays increase detection of occult tumour cells 
lymph nodes, and the work of Hayashi et 41.1% and Liefers 
otal H? suggests that these might be clinically important. 
However, the prognostic value of molecular assays used in 
the context of colorectal cancer, and in other common solid 
epithelial cies, has yet to be fully confirmed in 
larger me 


Discussion 
Twenty-five years after Salsbury’s review?, tumour cells in 
blood, bone marrow and lymph node tissue can be detected 
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with three orders of magnitude greater sensitivity. At 
present immunocytochemical assays remain the benchmark 
for detecting occult disease in bone marrow, with several 
studies suggesting an association between positive bone 
marrow status and poorer survival. The greater sensitivity of 
molecular assays suggests that these may have the potential 
to increase staging accuracy, particularly in idenufying 
relatively infrequent tumour cells in the blood. Following 

primary cancer resection, tumour cells may disappear from 
the circulation!0272925^! or bone marrow® and so the 
presence of occult tumour cells in blood or marrow before 
resection may not be an ominous sign. The term minimal 
residual disease should probably be used only when tumour 
cells are present in patients who have had the primary 
tumour resected, and in whom there is no clinical evidence 
of persisting disease®. 

Despite these advances in detection, the clinical sig- 
nificance of small numbers of colorectal tumour cells in 
blood, lymph nodes and bone marrow has yet to be fully 
understood. Interlaboratory differences in the techniques 
used and the absence of large studies correlating occult 
disease with clinical outcome are partially responsible for 
this uncertainty. In addition, some patients who undergo 
curative primary resection may have persistently detectable 
tumour cells without adverse clinical manifestations. A lack 
of understanding of tumour cell dormancy”, the ability of 
disseminated cells to remain latent for long periods before 
tumour recurrence becomes clinically manifest, further 
impedes the evaluation of the clinical significance of occult 
tumour cell dissemination. 

In conclusion, conventional staging methods for colo- 
rectal cancer are imprecise. The ability reliably to identify 
small numbers of tumour cells within a clinical sample after 
primary tumour removal challenges our understanding of 
the biological and clinical significance of persisting cancer 
cells. Treatment planning will be more rational when the 
significance of minimal residual disease is better under- 
stood. 
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Baokground: Prosthetic repair has become the standard method for inguinal hernia and has excellent 
results. The question remains of whether the mesh technique could also improve results for umbilical 
defects. 

Methode The study was a randomized clinical trial comparing herniorrhaphy (primary suture) with 
hernioplasty (polypropylene mesh or plug) in 200 adult patients with a primary umbilical hernia. 
Patients at high anaesthetic risk (American Society of Anesthesiologists (ASA) grade IV) or those who 
needed emergency surgery were excluded. The mean postoperative follow-up was 64 months. The 
population studied included 118 women and 82 men with a mean age at presentation of 57 years. Some 
173 patients were ASA grade I-II and 27 were ASA Ш. The anaesthetic technique of choice was local 
anaesthetic infiltration plus sedation (98 per cent). 

Results There were no significant anaesthetic complications or surgical deaths. The mean duration 
of surgery was greater for mesh than for suture repair (45 versus 38 min). Rates of early complications 
such as seroma, haematoma or wound infection were similar in the two groupe. The hernia recurrence 
rate was higher after suture repair (11 per cent) than after mesh repair (1 per cent) (P = 0-0015). 
Conclusion Prosthetic repair could become the standard treatment for primary umbilical hernia in 


adults. 
Paper accepted 9 June 2001 British Journal of Surgery 2001, 88, 1321-1323 
introduction from June 1992 to January 1998. The surgical opuon for 


Umbilical hernia is common in adults, but it has received 
little attention in comparison to other types of hernia of the 
abdominal wall’. The classical methods for repair of a 
midline hernia have resulted in high rates of recurrence’. 
The widespread use of mesh material in the treatment of 
inguinal, femoral and incisional hernias, with excellent low 
recurrence rates, has led to an evaluation of its use for 
umbilical hernias??. 

The present study compared suture and mesh repairs in 
an attempt to establish a standard technique for the 
treatment of primary umbilical hernia in adults. 


Patients and methods 


The study was a randomized study of 200 consecutive 
patients diagnosed with a primary umbilical hernia, who 
had elective repair at University General Hospital of Elche, 
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each patient was selected at random as either a prosthetic 
(mesh) or non-prosthetic (suture) repair. Patients were 
allocated regardless of the hernia size using a computer 
randomization program. Fifteen other patients did not 
agree to enter the trial because they preferred prosthetic 
repair. Patients with significant anaesthetic risk (American 
Society of Anesthesiologists (ASA) grade IV) and those who 
needed emergency surgery were also excluded from the 
study. 

The population studied included 118 women and 
82 men, with mean age at presentation of 57 (range 
14—79) years. Some 173 patients were ASA I-II and 27 
patients were ASA IIL The clinical characteristics and 
associated risk factors were similar in the two groups 
(Table Т). The majority of patients (195; 98 per cent) 
had surgery under local anaesthesia plus sedation, while 
general anaesthetic was administered for the remaining 


operations. 
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Table 1 Characteristics of patients undergoing umbilical hernia 
repair either with sutures or mesh 





ASA, American Society of Anesthesiologists. There were no significant 
differences between groups 


Surgical technique 


A paraumbilical incision was made in both operative groups 
and the sac was dissected, avoiding resection. Both the sac 
and its content were restored into the abdominal cavity. 

Herniorrhaphy was carried out in 100 patients using 
simple interrupted suture of the defect using non-absorb- 
able polyester material (2 Ethibond; Ethicon, Edinburgh, 
UK). Hernioplasty was done in a second group of 100 
patients using a polypropylene prosthesis placed in the 
extraperitoneal plane and fixed with individual sutures (0/0 
Prolene; Ethicon). А mesh plug repair was used to repair 
defects up to 3 cm in diameter, whereas a mesh sheet was 
inserted for larger hernias. Patients had surgery done by a 
variety of surgeons with specialized training in hernia repair 
attached to the hospital's Abdominal Wall Unit. 

Al| patients received a single intravenous dose of 
amoxicillin-clavulanic acid 2 g. After the operation, 
patients remained in the day surgery unit (DSU) for up to 
6 h and were then discharged home. A longer stay was 
considered as an unplanned delay in discharge. Decisions 
regarding the anaesthetic and surgical options were left to 
the physician in charge. 

After discharge, the home care unit, specially trained in 
postoperative care, followed the patients’ recovery until 
skin staples were removed. Any complications were 
reported and treated, and patients were returned to hospital 
if necessary. On discharge, patients received a combination 
of oral analgesics (diclofenac 50 mg three times daily and 
paracetamol 1 g twice daily). Patient satisfaction with their 
postoperative analgesia was determined using a question- 
naire (excellent, good, fair). Patients were followed up in the 
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Table 2 Complications after umbilical hernia repair 





*P = 0.0015 versus sutures (y^ test with Yates’ correction) 


outpatient clinic by the same surgeons within the first 
month, and then annually. 

Data were collected from the patients! medical records 
for analysis, including the type of hernia, surgical procedure 
and anaesthetic techniques used, length of stay, and short- 
and long-term complications. Likewise, hernia recurrence 
was reported; recurrence was defined as the presence of a 
defect on the central part of the midline aponeurosis around 
the umbilicus, where the operation had been performed 
previously. 

X^ test with Yates’ correction was used to compare 
gender, anaesthesic risk and postoperative complications 
between groups. Student's 7 test was used to compare age 
and duration of surgery. P « 0-05 was regarded as sig- 
nificant for both tests. Analysis of variance was used to 
compare variables between the groups. 


Results 


There were no significant anaesthetic complications or 
surgical deaths. The mean duration of surgery was greater 
for mesh than suture repair (45 versus 38 min), but the 
difference was not statistically significant. The mean 
postoperative stay in the DSU was 172 (range 105- 
300) min, and was similar in both groups. Two patients 
remained in hospital until the following day after suture 
repair and one after mesh repair although this was the result 
of anaesthesic advice rather than any surgical complication. 

Among patients having suture repair, 30 had a hernia 
defect greater than 3 cm in diameter; the remainder were 
less than 3 cm. In the prosthesis group, the hernia defect 
was greater than 3 cm in 32 patients, all of whom had mesh 
repair. Sixty-eight patients underwent a mesh plug repair 
for a hernia defect smaller than 3 cm. 

"There was no significant difference in mean pain scores 
between the groups: 95 patients after mesh repair and 90 
after suture repair graded the postoperative analgesia as 
excellent or good. Only five and ten patients in these groups 
respectively used additional analgesia. The rate of early 
postoperative complications such as seroma, haematoma or 
wound infection was similar after both procedures (Table 2). 
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The mean follow-up was 64 (range 21-80) months. 
There were no readmissions, systemic complications or 
deaths during follow-up in either group. The hernia 
recurrence rate was higher after suture repair (11 per cent) 
than after prosthetic repair (1 per cent) (P = 0.0015). There 
did not appear to be a significant relationship between 
recurrence rate and size of the hernia. Overall recurrence 
rates were similar for defects greater and smaller than 3 cm 


diameter: 8 versus 5 per cent respectively. 


Discussion 


Umbilical hernia in adults is relatively common and is 
characterized as being an acquired defect in over 90 per 
cent'^2, It is seen mainly in obese women, often after 
multiparity and in patients with cirrhosis. It is most likely to 
occur in the fifth and sixth decades of life". 

Many surgical techniques have been described since 
Cheselden reported the first method for repair of an 
umbilical hernia in 17407. In the last century, hernior- 
rhaphy using simple suture? or Mayo's technique? was the 
most frequently used repair in specialized hernia centres. 
However, many retrospective studies have shown high 
recurrence rates (10—30 per cent), which have been taken for 
granted since there were no alternative treatments! 

Hernia recurrence rates have been reduced to 1 per cent 
after incorporation of mesh material in the inguinal region, 
and this has become the treatment of choice’. Similar good 
results have been described for umbilical hermas'®"?. 

The present study supports this tendency to favour 
hernioplasty for an umbilical hernia, since the rate of 
recurrence is clearly lower after mesh repair (1 per cent), 
regardless of hernia size. 'T'he associated morbidity (infec- 
tion, seroma, haematoma) was not increased over that of 
suture repair. The fact that the repair 1s tension free might 
account for these results, as has been suggested for groin 
hernia 

Local aneesthetic and sedation was used as the technique 
of choice for umbilical hernia repair, as it has the lowest rate 
of systemic complications without any increase in recur- 
rence or local complication rates'*, Some studies have 
reported a beneficial effect of a single preoperative dose of 
antibiotic on wound infection rates", although this issue 
remains controversial. Finally, it is possible to perform the 
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surgery as a day-case procedure, with ensuing social and 
economic advantages!^. 
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Background: The aim of this study was to evaluate the pathological and morphological features of 
ductal carcinoma іл situ (DCIS) within and surrounding invasive ductal carcinoma, and to investigate its 
relationship with clinical outcome and established prognostic variables. 

Methods: One hundred and seven patients with primary operable invasive breast carcinoma and 
associated DCIS treated by simple or subcutaneous mastectomy or wide local excision with 
radiotherapy were assessed. Those with pure DCIS and insufficient tumour available for examination 
were excluded. The most representative haematoxylin and eosin-stained sections from the remaining 91 
samples were selected and examined at х 100 magnification using a 45-point, 2-mm grid graticule. The 
entire section was assessed and the cell under each point of the graticule was classed as either normal 
(а), DCIS surrounded by normal tissue (Р), invasive tumour (с) or DCIS surrounded by invasive 
malignancy (d). The volume ratio of DCIS in the normal (b/(a + b)) and invasive (d/(c + d)) tissue was 
then calculated. 

Results: The DCIS volume within invasive tumour was not associated with outcome. The DCIS volume 
within adjacent normal tissue, however, was associated with local recurrence (P = 0.025), disease-free 
interval (P = 0-048), the occurrence of distant metastases (P = 0.019), death (P = 0.049) and disease-free 
survival (P = 0.048). Volume ratios of DCIS in normal and invasive tissue were not related to known 
prognostic factors including lymph node stage, grade, tumour size, vascular invasion or patient age. 
Conclusion: There is a significant prognostic effect relating to the extent of DCIS associated with an 
invasive cancer, particularly with respect to local recurrence of tumour. This effect is restricted to the 
volume of DCIS in the tissue surrounding the invasive lesion rather than the intratumoral component. 
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Introduction 


Ductal carcinoma i situ (DCIS) of the breast may be the 
principal precursor lesion for invasive breast cancer. In its 


pure form it accounts for about 5 per cent of patients 
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presenting with a palpable breast lump and over 20 per cent 
in those undergoing mammographic screening. This 
increased detection rate has led to increasing interest in 
the biological behaviour and most appropriate treatment of 
the disease. Much of our understanding of the behaviour of 
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DCIS is based, however, on small series of lesions that had 
been biopsied but not surgically excised. The natural 
history and the optimal treatment of DCIS remain 
unclear, and several clinical trials are investigating the 
behaviour and therapy of ‘pure’ DCIS. 

DCIS is commonly seen in association with invasive 
carcinomas but the proportion of DCIS varies markedly. 
The prognostic significance of DCIS seen in association 
with invasive breast carcinoma is not clear. The term 
‘extensive intraductal component’ (EIC) has been used to 
define infiltraung ductal carcinoma in which intraductal 
carcinoma is prominent, occupying 25 per cent or more of 
the area encompassed by the infiltrating tumour, and 
intraductal carcinoma is present in sections of grossly 
normal adjacent breast tissue. Although EIC has been 
reported to be associated with an increased incidence of 
local recurrence of carcinoma, this has not been accepted 
universally and some groups have found no such correla- 
tion’. However, a consensus meeting of the European 
Organisation for Research on Treatment of Cancer 
concluded that ‘the principal risk factor for local relapse 
after breast conserving treatment is large residual burden, 
and the main source of this burden is an extensive in-situ 
component which із found adjacent to 10-15 per cent of all 
invasive breast carcinoma". 

This study examined the relationship between the extent 
of DCIS surrounding, and within the boundaries of, an 
invasive primary breast cancer and sought any associations 
with other features in a series of well characterized invasive 
breast carcinomas. 


Patients and methods 
Patients 
The 107 patients in this series presented consecutively with 
primary operable breast cancer to a single surgical team. A 
small number of patients with pure DCIS and those in 
whom insufficient tumour tissue was available for assess- 
ment were excluded, leaving a total of 91 tumours for study. 
Patients were treated in a standard fashion by simple or 
subcutaneous mastectomy or wide local excision and 
radiotherapy. No systemic adjuvant therapy was given. At 
the time of surgery, lymph nodes were sampled. Tumours 
were measured in the fresh state in three perpendicular 
planes immediately after excision. Fresh tumour blocks 
were snap-frozen or fixed in neutral buffered formalin and 
embedded in paraffin wax for further assay. Histological 
grade’, tumour type, vascular invasion’ and oestrogen 
receptor status? were recorded for each tumour sample. The 
latter was assessed in these patients by a dextran-coated 
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charcoal method and a cut-off of 10 fmol per mg protein 
was used for analysis. 

Patients were followed after surgery at 3-month intervals 
for 18 months, every 6 months for 5 years, then annually. 
The disease-free interval was taken as the time in months 
from the date of the primary treatment to the first local, 
regional or distant recurrence. The overall survival was 
taken as the time in months from the date of the primary 
treatment to the time of death. 


Morphometry 


A block was chosen for each patient as the most 
representative section to include invasive tumour and 
normal tissue. A 3-um section was cut and stained with 
haematoxylin and eosin. These sections were then examined 
at X 100 magnification using a 45-point, 2-mm grid 
graticule. The whole of each section was examined and 
the cell under each point of the graticule was classed as 
either normal, DCIS surrounded by normal tissue, invasive 
carcinoma or DCIS surrounded by invasive carcinoma. 
Areas that were without cells, for example owing to cystic or 
vascular spaces, were not included in the count. 

For the purposes of analysis, the volume ratio of 
‘surrounding DCIS’ was then calculated on the counts for 
DCIS occurring within otherwise normal tissue divided by 
the total count outside the invasive tumour (normal + 
DCIS) for each section. Similarly the volume ratio of DCIS 
within invasive tumour was calculated. These ratios were 
then used in statistical analyses, as the absolute quantity of 
cells in each category was not relevant. 


Statistical analysis 

Relationships between variables were sought using 2 
analysis. All statistical analyses were performed using 
StatView? (4.1) software (Abacus Concepts, Berkeley, 
California, USA) on an Apple Macintosh computer 
(Apple, Cupertino, California, USA). 


Resutts 


The number of points counted per section in the 91 
tumours ranged from 127 to 1517. The volume ratio of 
DCIS in normal tissue ranged from 0 to 0-54 (mean 0-17) 
and the volume ratio of DCIS in invasive tissue ranged from 
0 to 0-31 (mean 0-10). The histograms of DCIS within 
normal tissue and DCIS within invasive cancer showed two 
potential groups based on the distribution at cut-offs of 0-2 
and 0-09 respectively. These groups were then used for 
further analyses. 
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Table 1 Association of the ductal carcinoma т situ volume ratio with known prognostic factors, survival and recurrence in all 


patients with primary operable breast carcinoma 


——- Low proportion of DCIS 
1 ---- High proportion of DCIS 
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Fig. 1 Disease-free interval for patients with tumours showing 
low and high proportions of ductal carcinoma йт situ (DCIS) 
(X? = 3-86, Р = 0.048) 


No association was seen between cytonuclear grade of 
DCIS and DCIS within the tumour (P = 0.379) or DCIS in 
the surrounding normal tissue (P = 0.204). The DCIS ratio 
in normal tissue showed different prognostic associations to 
the ratio of DCIS in invasive tissue. The latter was not 
linked statistically to any of the variables listed in Table 1. 
However, the ratio of DCIS in normal tissue was associated 
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Fig. 2 Overall survival for patients with tumours showing low 
and high proportions of ductal carcinoma in situ (DCIS) 
G^ = 2-88, P = 0.089) 


with local recurrence (P = 0-025), disease-free interval 
(P = 0-048) (Fig. 1), death (P = 0-049) and the occurrence 
of distant metastasis (P = 0-019). No statistical association 
with overall survival was seen (P = 0-089) (Fig. 2). 

The results were then analysed according to the type of 
operation for the primary invasive breast cancer, i.e. wide 
local excision, subcutaneous mastectomy or simple mas- 
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Table 2 Association of ductal carcinoma in situ volume ratio with other prognostic factors, survival and recurrence in patients with 


primary operable breast carcinoma by operation 





DCIS, ductal carcinoma in situ 


tectomy (Table 2). The ratio of DCIS in the invasive tissue 
showed no significant association with recurrence of 
disease, distant metastasis or survival in the group of 
patients who had undergone simple mastectomy. In women 
who had selected wide local excision, however, a significant 
relationship between volume of DCIS in normal tissue and 
local recurrence (P = 0-015), regional recurrence (P = 
0.016), death (P = 0-013) and survival (P = 0.029) was 
identified. Similarly, in patients who underwent subcuta- 
neous mastectomy as treatment of choice, a significant 
association with local recurrence (P = 0-011), regional 
recurrence (P = 0-011) and death (P = 0-039) was seen. 


Discussion 


Recent studies have suggested that there is a relationship 
between the presence of EIC and local recurrence following 
surgical treatment for invasive breast cancer” ?, Other 
studies have found no such association! ^ ^. These trials 
were performed in the USA where the trend has been for 
highly conservative surgery, removing minimal surround- 
ing tissue (i.e. narrow margins). Pathology review in these 
series has largely concentrated on the intratumoral compo- 
nent, rather than the extratumoral component. lt is 
important to appreciate that the influence of factors such 
as DCIS at the excision margin and the attendant risk of 
local recurrence is still unclear. 

In this series the tumours were excised with a somewhat 
wider margin, allowing more extensive examination of both 
the intratumoral and extratumoral DCIS components. The 
DCIS was assessed in an objective and comprehensive 
fashion by morphometric assessment of the intratumoral 
and extratumoral components. In the early series of patients 
selected for this study there was (as in other studies) less 
emphasis on margin evaluation and indeed no clearly 
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defined protocol as to what constituted complete excision. 
No associations were found with intratumoral DCIS and 
patient outcome variables but the volume of DCIS in the 
tissues surrounding the invasive component showed sig- 
nificant associations with local and regional recurrence as 
well as the development of distant metastatic disease, and 
disease-free and overall survival. In particular, the extent of 
DCIS surrounding the invasive carcinoma was associated 
with recurrence and survival in patients who chose wide 
local excision rather than simple mastectomy. 

Recently, Park et al” found that the local recurrence rate 
in patients with positive margins was significantly higher 
than that in patients with negative margins (27 versus 7 per 
cent). The authors concluded that pathological margin 
status was an important factor associated with local 
recurrence in breast-conserving surgery. The data from 
the present study also indicate that the extent of extra- 
tumoral DCIS is a predictor of local recurrence in primary 
operable breast carcinoma, particularly following breast- 
conserving surgery. This highlights the difficulty of 
assessing completeness of excision of DCIS either in a 
‘pure’ form or in association with invasive carcinoma. 
Although the tumours in this series were believed to be 
completely excised, the higher rates of recurrence in 
patients with a greater volume of DCIS in the surrounding 
normal tissue suggest that residual DCIS was present and 
that the ‘recurrence’ might be classified more correctly as 
progression of residual disease. Indeed some studies have 
shown that the presence of an EIC predicts residual disease 
in re-excision specimens and it is not surprising that the 
residual disease is frequently pDcIs'*?°. Based on the 
present data it would seem that it is not EIC per se which 
indicates an increased risk of local recurrence but the 
presence of extensive DCIS outside the main invasive focus. 
This is almost certainly a better reflection of residual disease 
than EIC. 
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It has been suggested that limited breast resection may be 
acceptable for an EIC-negative tumour but that a more 
extensive resection is required for a tumour with an EIC". 
Conversely, Schnitt eta}?! demonstrated that none of the 
30 patients with an ElC-positive tumour developed 
recurrence at the site of previous excision within 5 years if 
the margins were negative or close, but that 50 per cent did 
so when margins were more than focally positive. These 
same authors" reported that in patients with focally 
positive margins treated with conserving therapy and 
radiotherapy to the tumour bed there was a considerably 
lower risk of local recurrence than in those with more than 
focally positive margins. 

The extent of DCIS outside the invasive tumour was also 
related to distant metastatic disease and survival. It is 
difficult to determine how DCIS extent might affect the 
development of metastatic disease, other than through the 
prognostic impact of the development of local recurrence. 
Previously local recurrence was not believed to have any 
long-term implications for patient survival, but recent data 
have indicated that patients who develop local recurrence 
have a poorer outcome than those who do not”. Patients 
with extensive DCIS around an invasive tumour may be 
more likely to have involved margins and to develop local 
recurrence and subsequent metastatic disease. 

These findings contrast with those of the National 
Surgical Adjuvant Breast Project? and Anscher etal.°. 
Hurd etal.’ also found that EIC did not adversely affect 
either survival or local control of breast cancer if complete 
excision (a ‘negative margin’) was obtained. Joura etal?* 
reported no association between EIC and either node status 
or survival and, while this study found no associations with 
locoregional recurrence in the whole population group, a 
relationship between locoregional recurrence and a higher 
volume of DCIS in the surrounding breast tissue was noted 
in patients treated with conservative surgery. 

In conclusion, there is a significant prognostic effect of 
the extent of DCIS in association with invasive cancer, 
especially with respect to local recurrence. T his, however, 
was related to the volume of DCIS in the tissue surrounding 
the tumour rather than the intratumoral component in 
women undergoing less than simple mastectomy. This 
almost certainly indicates an increased risk of ‘occult’ 
residual disease in the breast, with an associated increased 
risk of recurrence and consequently a poorer survival. 
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Background: The purpose of this study was to determine whether the incidence of post-transplant 
lymphoproliferative disease (PTLD) has been increasing in renal transplant recipients in this centre. 
Methods: Prospectively gathered data were analysed to establish trends in the epidemiology of PTLD in 
1537 patients. 

Results: Overall, PTLD occurred in 2.3 per cent of renal transplant recipients. An increase in its 
incidence coincided with the introduction of cyclosporin in the 1980s. However, there was a further 
increase in the incidence of PTLD in the 1990s when the only change in immunosuppressive policy was 
the abandonment of pretransplantation blood transfusion. The latter increase was particularly 
pronounced in patients with early-onset PTLD in whom it presented within 600 days after 
transplantation. 

Conclusion: The incidence of PTLD has been increasing in renal transplant recipients. The recent 
increase appears to be independent of cyclosporin and may reflect the reduction in pretransplant blood 
transfusion. Changes in the incidence of PTLD may also mirror changes in the epidemiology of non- 


Hodgkin lymphoma in the general population. 
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Introduction 


‘The risk of developing malignancy in immunosuppressed 
organ transplant recipients is markedly increased compared 
with that in the general population l. After skin cancer, post- 
transplant lymphoproliferative disease (PTLD) is the most 
common such malignancy with a 28-49-fold increase in 
incidence compared with non-Hodgkin lymphoma in the 
general population". PTLD carries a high mortality rate 
that approaches 70 per cent’. It occurs in 0-2-5 per cent of 
patients following renal transplantation". The risk of 
developing PTLD differs according to the transplanted 
organ; the risk is lowest following renal transplantation and 
increases if the transplanted organ is heart, liver or heart- 
lung". This difference may reflect the organ type, the level 
of immunosuppression used, and exposure to other 
recognized risk factors such as Epstein-Barr virus. The 
type of immunosuppression also influences the risk of 
developing PTLD: cyclosporin-based regimens are asso- 
ciated with a higher risk than regimens containing only 
steroid and azathioprine^ ^. Furthermore, PTLD develops 
sooner after transplantation in patients taking cyclosporin®. 
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А recent increase in the number of patients presenting 
with PTLD prompted an examination of trends in its 
epidemiology in renal transplant recipients. 


Patients and methods 


Data of patients with PTLD diagnosed before June 1998 
were obtained from the Oxford Transplant Centre 
Database, which includes a tumour registry and a large 
prospectively gathered database ofall 1537 renal transplants 
performed between January 1975 and June 1998. PTLD 
was diagnosed by a consultant pathologist. The diagnosis of 
a lymphoid neoplasm was based on the morphology and, in 
most cases, immunophenotyping of tissue samples 
(Table 1.) The notes of patients found to have had 
lymphoma were studied in detail. Thirty-six patients, who 
arrived from overseas for living donor transplantation and 
were lost to follow-up after returning to their country, were 
excluded from the study. The follow-up on the remaining 
1501 patients was 100 per cent complete, including all 
deaths and failed grafts. As the incidence of PTLD did not 
differ between men and women, or in recipients of first and 
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subsequent transplants, these data were analysed together. 
The annual incidence of PTLD was compared for three 
time periods: 1976-1984, 1984-1989 and 1990 onwards. 
These intervals were based on the period when cyclosporin 
was introduced into clinical practice and on trends observed 
in the number of patients presenting with PTLD each year 
(Fig. 1). The database allowed examination of a wide range 
of factors including donor and recipient demographic data, 
original diagnosis, and aspects of dialysis, waiting time, 
donor and recipient human leucocyte antigen (HLA) 
matching, number of blood transfusions, operative details, 
details ofimmunosuppression, the number and treatment of 
rejection episodes, and follow-up data on renal function. 


Statistical analysis 


The y! test and Fisher's exact test were used where 
appropriate. The annual incidence was calculated by 
determining the number of patients presenting with 
PTLD in a given year divided by the number of patients 
at risk, ie. the cohort of patients with a working renal 
transplant and receiving immunosuppression. Although itis 


Table 1 Site of post-transplant lymphoproliferative disease 


n 





of patients 


No. of patients 











1976 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 


possible that a patient could present with PTLD after graft 
failure and the cessation of immunosuppressive drugs, this 
has not been observed. The annual incidences for the three 
time periods were compared with the Mann-Whitney U 
test. The renal transplant database was interrogated for 
simple relationships with KnowledgeSEEKER Software 
(ANGOSS Software Corporation, Toronto, Canada), 
which performs a large number of x^ tests. Selected 
variables were then analysed with a logistic regression 
technique. P < 0.05 was considered significant. 


Results 


PTLD was diagnosed in 35 of 1537 renal transplant 
recipients, giving an overall incidence of 2-3 per cent. The 
number of patients presenting with PTLD has increased in 
recent years (Fig. 1). While the number of patients with a 
working renal transplant grew steadily over the years, the 
rate at which patients presented with PTLD appeared to 
follow three different patterns. There were very few cases 
until 1983, followed by an increase to 0-8 per cent between 
1984 and 1989, and a steeper increase to 2.3 per cent since 
1990. The first increase coincided with the introduction of 
cyclosporin to this centre. Cyclosporin was introduced 
gradually from 1980 and became used routinely by 1984. By 
1985 most patients received triple therapy, including 
cyclosporin, azathioprine and prednisolone. The initial 
cyclosporin dose was 10 mg per kg per day in 1985, 
changing later to 8 mg per kg per day. Doses of azathioprine 
(1-5 mg per kg per day) and prednisolone (20 mg per day) 
did not change during this period. Initial target trough 
levels of cyclosporin decreased from 400-800 to 150- 
300 ng/ml but this partly reflects the fact that different 
assays were used. Antilymphocyte globulin (ALG) was not 
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1990 
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1997 
1998 


Year 


Fig. 1 Number of patients who presented each year with post-transplant lymphoproliferative disease 
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0 12 24 36 48 60 
Time after diagnosis (months) 
No. at risk 
Late 20 10 7. 6 4 2 
Early 15 7 7 7 5 1 


Fig. 2 Cumulative survival of patients with early- and late-onset 
post-transplant lymphoproliferative disease from the date of 
diagnosis 


given routinely. However, when ALG was administered it 
was recorded in the transplant database together with the 
type of antibody used. The annual incidence of PTLD in 
1984-1989 was significantly higher than that in the 
preceding period (P = 0-03, Mann-Whitney U test). The 
increase between 1990 and 1998 was also significant 
compared with the level observed in 1984-1989 
(Р = 0.03). At this time no change in immunosuppressive 
policy took place other than the abandonment of pre- 
transplantation blood transfusion. 

P'TLD presented as early as 4 months following trans- 
plantation and occurred as late as 19 years after the start of 
immunosuppression. There appeared to bean interval from 
520 to 800 days after operation when no PTLD was 
diagnosed. Therefore patients with PTLD were divided 
into an early-onset subgroup (within 600 days of transplan- 
tation; 15 patients) and a late-onset subgroup (more than 
600 days; 20 patients). The annual incidence of early-onset 
PTLD in patients at risk of this (i.e. those with a working 
kidney that was transplanted less than 600 days before a 
given date) was on average four times higher in 1990-1998 
than in 1984-1989 (P = 0.013, Mann-Whitney U test). 
Obviously, the incidence of late-onset PTLD in recently 
transplanted patients is not known. There was no significant 
difference between the early- and late-onset subgroups with 
respect to age (Р = 0.80, Mann-Whitney U test) and 
whether cyclosporin was given (c = 0-09, 1 d.f., P = 0.75). 
Survival was equally poor in both early and late subgroups; 
approximately 40 per cent of patients were still alive 5 vears 
after the diagnosis of PTLD (Fig. 2). 

Table 2 shows variables related to the development of 
PTLD or its subgroups that were selected with y^ tests from 
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Table 2 Factors selected from the renal transplant database that 
showed a significant relationship with with the presence of 


early- and late-onset post-transplant lymphoproliferative disease 
" rà 
in X^ tests 





*135-160 pmol/l inclusive at 2 years versus other values. HLA, human 
leucocyte antigen; n.s., not significant. t Variables in each subgroup that 
remained significant with logistic regression 


the renal transplant database. Administration of any form of 
ALG, including OKT3, did not appear to influence the 
incidence of PTLD, nor did cumulative steroid dose, 
absence or presence of rejection, or other immunosuppres- 
sive agents such as tacrolimus or mycophenolate mofetil. АП 
but one patient with PTLD had a cadaveric transplant. 
However, the incidence of PTLD in patients with a 
cadaveric transplant was not significantly higher than that 
in recipients ofa living related transplant (P = 0.15, Fisher's 
exact test). The increase in incidence of PTLD at the 
beginning of the 1990s coincided with abandoning the 
policy of deliberate pretransplantation blood transfusion. 
The association between the amount of blood transfused 
and the development of PTLD was apparent only in the case 
of early-onset disease (Table 2). However, only the total 
amount of preoperative blood transfused was recorded in 
the database, which included units of blood given for 
anaemia long before the transplantation. 

A logistic regression test was carried out with the 
variables shown in Table 2. PTLD was more likely to 
develop in recipients in whom the cause ofthe original renal 
failure was uncertain (P = 0.05) and whose serum creatinine 
level was between 135 and 160 umol/l 2 years after the 
operation (P = 0:016). The development of early-onset 
PTLD was found to be more common in patients with one 
or two versus no HLA-A matches (P = 0.007) and in whom 
the cause of the renal failure was unknown (P = 0.02). In ten 
of 15 patients with early-onset PTLD the transplanted 
kidney failed in less than 2 years following the transplanta- 
tion. Therefore in this group of patients the biannual serum 
creatinine value was not included in the logistic regression 
model. The late-onset group only showed a relationship 
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between PTLD and the serum creatinine level 2 years after 
transplantation on logistic regression analysis (P = 0-02). 


Discussion 


PTLD developed in 2.3 per cent of patients transplanted in 
this centre. This rate is higher than is usually reported”. 
Importantly, the rate at which patients with PTLD present 
bas been increasing. Ап initial increase coincided with the 
introduction of cyclosporin into regular clinical practice by 
1984. However, there was a second increase in the annual 
incidence of PTLD from 1990 onwards. As it was most 
pronounced in patients with early-onset PTLD (within 
600 days of transplantation), this second rise cannot be 
attributed to a prolonged cyclosporin effect. One hypo- 
thesis may be based on the observation of a higher incidence 
of early-onset disease in patients who had fewer blood 
transfusions, despite the fact that the overall number of 
blood transfusions did not remain significant when logistic 
regression analysis was used (Table 1). However, abandon- 
ment of deliberate pretransplant blood transfusion appears 
to have been the only identifiable change in immunosup- 
pression policy at the time of the second rise in the annual 
incidence of PTLD. According to this hypothesis patients 
with fewer blood transfusions may not have encountered 
Epstem~Barr virus before transplantation and may have 
contracted ıt from the kidney at the time of transplantation 
while they were immunosuppressed. If the patients acquired 
the virus with the kidney it is unclear why there was a delay 
in disease onset. The administration of acyclovir for 
treatment of cytomegalovirus infection may have influ- 
enced disease onset. The hypothesis also assumes that the 
blood-transfused patients contracted the virus from blood 
donors while immunocompetent. Alternatively, blood 
transfusion may lower the overall dosage of immunosup- 
pression required to maintain the graft or have another 
beneficial immunological effect. A prospective randomized 
trial of blood transfusion has been shown recently to 
produce a marked graft survival benefit in patients taking 
cyclosporin’, which is consistent with this concept. 

It is generally accepted that the incidence of PTLD has 
increased with the introduction of cyclosporin-containing 
immunosuppressive regimens^?'$, In multicentre studies” 
cyclosporin will have an increased weight in statistical 
analysis as it is one of the most important common 
denominators among transplant centres all over the 
world, but other and possibly local factors influencing the 
development of PTLD lose their statistical significance. 
This is illustrated in other reports from single centres where 
the weight of cyclosporin is reduced??. 

It wil require further investigation to explain the 
relationship between PTLD and associated factors 
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obtained from the renal transplant database. It is possible 
that some or all of the associations found are spurious and 
represent a type I statistical error. The finding of an 
association between PTLD and a serum creatinine level 
between 135 and 160 umol/ on follow-up may be 
attributed to patients with certain immunological char- 
acteristics that render them more susceptible to PTLD. 

An uncertain cause of the onginal chronic renal failure 
was also significantly associated with PTLD. This may be 
due to an as yet unknown pathology in the kidney or reflect a 
longer period of deteriorating renal function preceding the 
diagnosis, as chronic renal failure increases the likelihood of 
developing malignancy in its own right!®. The role of HLA- 
A matching in patients with early-onset PTLD, and HLA- 
DR match on simple comparison in the late-onset form, 
highlights the differences between these subgroups. Some 
variables that were significant on simple comparison, such 
as age and cold ischaemia time, may also be important 
(Table 2). However, it must be remembered that multiple 
analyses will find some spurious associations by chance. 
Because there has been no apparent alteration in these 
factors other than transfusion, it seems unlikely that they 
explain fully why PTLD occurs with increasing frequency. 
Interestingly, the incidence of non-Hodgkin lymphoma in 
the general population has also been increasing’’. Several, 
mostly unrecognized, environmental factors are thought to 
be responsible for this. PTLD is much more common in 
renal transplant recipients than non-Hodgkin lymphoma in 
the general population and an increase in its incidence is 
consequently more noticeable. It is feasible that transplant 
recipients with PTLD in effect provide a model for what 
appears to be occurring with non-Hodgkin lymphoma in 
the general population. This hypothesis will be supported if 
the present findings are confirmed by other transplant 
centres. 
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Backgrounds Pro- and anti-inflammatory cytokine release occurs with abdominal aortic aneurysm 
(AAA) repair although the relative contribution of each is currently poorly understood. Ischaemia— 
reperfusion injury is thought to play a greater role following open (OR) than endovascular (ER) repair, 
with resultant greater perioperative morbidity. 

Methods: Thirty-two patients undergoing OR (ж = 16) and ER (s = 16) of AAA were studied. Systemic 
venous (SV) blood was taken at induction (baseline), 0 h (last clamp off), 4, 24, 72 and 144 h, and 
femoral venous (FV) blood (indwelling catheter; lower torso venous effluent) at 0, 4 and 24 h. The 
cytokines interleukin (1L) 6, IL-8 and IL-10 were measured in these samples. 

Results: In OR, SV and FV IL-6 increased from baseline to a peak at 24 h (SV 589 pg/ml (P = 0-001 
versus baseline) and FV 848 pg/ml (P = 0-05)) before declining at 144 h. In ER, there was a similar 
pattern but the increase was smaller (24 h: SV 260 pg/ml (P = 0-003 versus baseline) and FV 319 pg/ml 
(P = 0-06)) at all equivalent timepoints compared with OR. IL-8 peaked earlier (4 h) from baseline in 
both groups before declining by 144 h, and significant differences between SV and FV were seen only in 
the OR group. IL-10 levels peaked in both groups at 24 h before declining at 144 h, and there were no 
significant locosystemic differences between the groups. 

Conclusioni Venous pro-inflammatory cytokine changes (IL-6) are consistent with significantly greater 
lower-torso reperfusion injury in patients undergoing OR. Smaller responses were seen after ER (IL-6 
and IL-8), although both groups showed a similar anti-inflammatory response (IL-10); this pro- and 


anti-inflammatory imbalance may account for the increased morbidity assoicated with OR. 


Paper accepted 24 July 2001 


Introduction 


Conventional open surgery for abdominal aortic aneurysm 
(AAA) carries a considerable risk of morbidity and death!. 
The recognition that there were potential benefits in 
reducing the time of аогис cross-clamping, avoiding a 
large abdominal incision and decreasing the effects of intra- 
abdominal manipulation of the viscera led to the search for 
an alternative means of repairing AAA. The description of 
transfemoral endovascular stent placement may be per- 
ceived as the most significant development in this area”. The 
technique has gained wide acceptance, with a proliferation 
in the variety of graft devices and the centres carrying out 
the procedure. 

Despite the promise of reductions in morbidity and 
mortality rates, concerns remain about the safety and 
long-term results of endovascular stenting^^. Ischaemia- 
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reperfusion injury (IRI)? is thought to play a greater role 
following open (OR) than endovascular (ER) repair, with 
resultant greater perioperative morbidity. ER theoretically 
avoids the effects of prolonged aortic cross-clamping, as 
occurs in OR, although the lower limbs may still be 
subjected to short periods of ischaemia. Pro- and anti- 
inflammatory cytokine release must therefore occur with all 
AAA, repairs whether by the open or endovascular 
technique. The relative contribution of each aspect of this 
pro- and anti-inflammatory response is currently poorly 
understood. Differential expression of cytokines may occur 
and such imbalances may contribute to postoperative 
complications. 

This study attempted to: (1) determine whether ER is 
associated with a smaller pro-inflammatory perioperative 
response; (2) determine whether there is a proportional 
anti-inflammatory response (the so-called T helper (Th) 
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cell type 1/Th2 response); and (3) establish whether local 
venous sampling from the femoral vein gives a better 
indication of reperfusion-related events than conventional 
systemic sampling. 


Patients and methods 


All study procedures were approved by the local ethics 
committee. Thirty-two consecutive patients for AAA repair 
gave written consent for the study. The demographic details 
are shown in Table 1. Sixteen patients with infrarenal AAA 
who met the anatomical criteria underwent stent placement 
via the transfemoral route. The stents used were supplied by 
Endovascular Technologies? (Menlo Park, California, 
USA) and W. L. Gore? (Flagstaff, Arizona, USA). The 
main exclusion criteria for an ER were a short infrarenal 
neck and/or dilated, tortuous or occluded iliac arteries. The 
other 16 patients underwent OR. All patients were operated 
on under general anaesthesia. 

Systemic venous (SV) blood samples were taken at 
induction (baseline) and at 0, 4, 24, 72 and 144h after 
cross-clamp removal. A cannula (Vygon Leadercath® 
16Ch; Vygon, Aachen, Germany) was placed into the 
femoral vein by the Seldinger technique before clamping 
the common femoral artery. This remained in situ for the 
first 24 h after operation, allowing femoral venous (FV) 
samples to be taken at 0, 4 and 24 h after clamp removal, to 
correspond with the respective peripheral samples. The 
time restraint of 24 h on the FV sampling was imposed by 
the ethics committee. 

At each timepoint, approximately 20 ml of blood was 
drawn from the antecubital fossa and/or the femoral 
vein cannula as appropriate. The blood was immedi- 
ately separated into 10-ml containers for serum and 
ethylenediamine — tetra-acetic — acid-plasma (Sarstedt, 
Numbrecht, Germany), and then centrifuged within 
10 min at 4?C for 15 min at 2500g (Heraeus Sepatech, 
Hanau, Germany) The serum and plasma were then 
pipetted in 0-4-ml aliquots into 2-ml polvpropylene 
microtubes (Sarstedt), and were immediately frozen and 
stored at — 80°C. 

Interleukin (IL) 6, IL-8 and IL-10 were analysed by well 
established enzyme-linked immunosorbent assays, using 
commercially available matched monoclonal and biotiny- 
lated antibody pairs (К and D Systems, Minneapolis, 
Minnesota, USA). 

Cytokine levels are given as mean values in the text. Data 
were analysed by one-way analysis of variance. Where data 
were non-parametric the Wilcoxon and Mann-Whitney U 
tests were used for comparison within and between the 
study groups respectively. 
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Results 


In the OR group there was one death from myocardial 
infarction on day 5 after operation. There were no 
perioperative deaths in the ER group. Four patients in the 
ER group developed minor wound infections in one or both 
groins, compared with five patients in the OR group who 
had abdominal wound infections. Two patients in the OR 
group developed postoperative renal impairment requiring 
temporary renal support; both recovered spontaneously. 
Fifteen ofthe 16 patients in the ER group developed pyrexia 
(fever greater than 38°С) on the second or third day after 
operation; this phenomenon was not seen in the OR group. 

In the OR group preliminary analysis of the cytokines 
showed no differences between tube and bifurcated graft 
use, so these are considered together. 


Interleukin 6 


SV IL-6 concentration was significantly greater after OR 
than ER at all equivalent timepoints (Fig. I). In the OR 
group IL-6 increased from baseline to a peak at 24 h (9 
versus 589 pg/ml; P = 0-001) before declining at 144 h 
(112 pg/ml; P = 0-007). There was a similar pattern but a 
smaller increase in IL-6 level in the ER group (10 pg/ml at 
baseline versus 260 pg/ml at 24 h; P = 0-003). In the OR 
group FV IL-6 concentration was higher at all equivalent 
timepoints than the systemic level (0 h: 169 versus 130 pg/ 
ml (P = 0-003); 4 h: 520 versus 389 pg/ml (P « 0.08); 24 h: 
848 versus 589 pg/ml (P = 0-03)) (Fig. 2). FV IL-6 con- 
centration increased to 24 h after cross-clamp removal in 
the OR group (9 versus 848 pg/ml; P = 0.05); this level was 
significantly higher than that in the ER group (848 versus 


Table 1 Patient and treatment data for 32 patients treated by 


open or endovascular repair 





Values given as mean unless otherwise stated. na, Not applicable 
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Fig. 1 Mean(s.e.m.) systemic interleukin 6 levels in open and 
endovascular repair groups 





Time after clamp removal (h) 


Fig. 2 Comparison of systemic and femoral interleukin 6 levels 
in open repair group. Values are mean(s.e.m.) 


319 pg/ml; P = 0.007), which rose to 319 pg/ml from 
10 pg/ml baseline (P = 0-06). The ER group appeared to 
show slight locosystemic differences in IL-6 level but these 
were not significant (SV versus FV at 0 h: 65 versus 64 pg/ml 
(P = 0-73); 4 h: 216 versus 223 pg/ml (P = 0-36); 24 h: 260 
versus 319 pg/ml (P = 0.59)). 


Interleukin 8 


SV IL-8 concentration peaked earlier at4 h from baseline in 
both OR (5 pg/ml at baseline versus 60 pg/ml at 4 h; 
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Fig. 3 Mean(s.e.m.) systemic interleukin 8 levels in open and 
endovascular repair groups 
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Ею. 4 Comparison of systemic and femoral interleukin 8 levels 
ш open repair group. Values are mean(s.e.m.) 


P = 0.003) and ER (7 versus 49 pg/ml; P = 0.024) groups 
before declining by 144 h (Fig. 3). This decline appeared to 
occur more quickly in the ER group (at 72 h: OR 35 pg/ml 
and ER 16 pg/ml; P = 0-001 and P = 0-015 versus respective 
baselines). In the OR group FV IL-8 levels were signifi- 
cantly higher than SV levels at 0 and 24 h (0 h: 27 versus 
13 pg/ml (P = 0-01); 24 h: 90 versus 38 pg/ml (P = 0-01); 
these differences were not noted at 4 h (69 versus 59 pg/ml; 
P = 0-3) (Fig. 4). No significant locosystemic differences 
were noted in the ER group (FV versus SV at 0 h: 32 versus 
26 pg/ml; 4h: 59 versus 49 pg/ml; 24h: 51 versus 


45 pg/ml). 
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Interleukin 10 


From baseline, SV IL-10 levels peaked in both groups at 
24 h before declining at 144 h, and there were minimal 
differences between the OR and ER groups (baseline 6 
versus 7 pg/ml (P = 0-7); 0 h: 34 versus 37 pg/ml (P « 0.44); 
3 h: 66 versus 75 pg/ml (P = 0-52); 24 h: 141 versus 118 pg/ 
ml (P = 0-43); 72 h: 98 versus 103 pg/ml (P = 0-11); 144 h: 
77 versus 55 pg/ml (P = 0.18)). There were no significant 
locosystemic differences noted in the OR and ER groups. 


Discussion 


Operative trauma, as measured using conventional markers 
such as platelet count, C-reactive protein (CRP) and IL-6 in 
previous studies’, has been shown to be reduced in ER 
compared with OR*. Length of stay in hospital is shorter, as 
are fluid and transfusion requirements. 

Pyrexia after endovascular stent insertion for AAA has 
been described and may have several potential aetiologies 
including bacterial translocation due to transient 
splanchnic ischaemia’ and IL-6 release. Pyrexia following 
endovascular stent insertion has been described as the ‘post- 
implantation syndrome’ by other investigators, the aetiol- 
ogy and significance of which remains unknown!. 
Endotoxaemia can itself induce IL-6 and tumour necrosis 
factor (TNF) о. release! ^ and there are high levels of IL-6 
in cell supernatants from the thrombus removed from AAA 
in OR". In this study, postoperative pyrexia was commonly 
seen in patients undergoing stent repair around day 3; the 
24-h peak of IL-6 observed would therefore not be expected 
to correlate with this. Syk eta/.'* similarly found no 
correlation between IL-6 levels and the presence of pyrexia, 
although they incidentally noted no difference between 
postoperative pyrexia in patients undergoing OR or ER. 

IL-6 is a well described cytokine secreted by a variety of 
cellular sources, including monocytes, endothelial cells, T 
lymphocytes, neutrophils and macrophages". Among its 
many functions is induction of the hepatic acute-phase 
proteins, including CRP, and so it may be the predominant 
mediator of the postoperative acute-phase response!^, IL-6 
is pleiotropic in its functions, and so raised levels have been 
considered detrimental in other studies". Rising levels of 
IL-6 in ОК'* and ER have been demonstrated pre- 
viously ^ **: possible causes include the presence of IRI, 
exposure of leucocytes to graft material, and operative 
trauma from the abdominal incision in OR. Lower levels of 
IL-6 have been noted with endovascular stent repair'?. This 
group noted peak IL-6 levels in open AAA repair at 24 h, 
similar to the present study, but with an earlier 6-h peak in 
the endovascular group. This was a smaller study of 14 
patients. 
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Other studies have shown the converse: higher levels of 
IL-6 in ER together with higher granulocyte elastase 
levels?! This may result from the mass effect of aneurysmal 
thrombus during stent deployment. 

Locosystemic differences in IL-6 levels have been 
described previously; in a myocardial model of IRI 
involving recanalization of the left anterior descending 
artery, the IL-6 level was raised in coronary sinus blood 
relative to arterial blood". In the present study IL-6 levels 
were higher in the FV effluent following aortic occlusion in 
open AAA repair, indicating that a degree of IRI had 
occurred, 

IL-8 is a potent pro-inflammatory cytokine secreted from 
a variety of sources with multiple stimuli’. It is a potent 
chemoattractant and activator of neutrophils? 7", pivotal 
to the development of IR*??, Patients undergoing major 
surgery, including AAA repair, have been shown to have 
high circulating IL-8 levels, which may be proportional to 
the magnitude of the stimulus. Froon et a/.°° demonstrated 
IL-8 release in AAA repair, which was far greater in the 
presence of shock, during acute AAA rupture. As such, 
raised levels of IL-8 have been correlated with poor 
prognosis in patients subsequently developing pulmonary 
dysfunction?! and multiple organ failure". Other small 
studies have shown no difference in IL-8 release between 

207 Р 

open and endovascular repair?!. In this study open AAA 
repair was associated with greater locosystemic differences 
in IL-8 release than ER, demonstrating that measurable IRI 
had occurred following OR, which was not seen in the 
endovascular group. The raised femoral venous IL-8 level 
may be explained by greater endothelial-neutrophil inter- 
action with inflammatory cell chemotaxis in the lower-limb 
vasculature??, with subsequent clearance of the IL-8 from 
the systemic circulation ?*. 

IL-10 is pleiotropic, but has predominantly anti-inflam- 
matory activity. It is involved in the regulation of macro- 
phage and T-cell function, and inhibits IL-1o, IL-8 and 
'TNF-a production in vitro? It appears to be a potent 
modulator of neutrophil activity in vitro"? and has been used 
experimentally as an administered compound specifically to 
reduce the sequelae of neutrophil activation". IL-10 may 
be expressed concurrently with pro-inflammatory cytokines 
in response to major stimuli? *?". In the present study raised 
levels were detected in both the open and endovascular 
groups, and were maximal at 24h after cross-clamp 
removal; there were no significant differences between the 
groups, implying that the magnitude of this anti-inflam- 
matory response was similar for each group. In a study of 
open AAA repair, the IL-10 level was similarly noted to be 
maximal at 24 h after repair, with detectable residual 
activity at 1 week". The presence of peak levels of IL-10 
appears to vary, with other investigators demonstratin gan 
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earlier monophasic rise and decline“. The latter study 
showed similar levels to those in the present investigation, 
albeit at earlier timepoints (peak levels at 30 min after cross- 
clamp removal) but interestingly showed a fourfold increase 
in levels in thoracoabdominal aneurysm repair, correlating 
with the length of visceral ischaemia, in particular the gut. 
IL-10 has also been detected in the early stages of the repair 
itself’, demonstrating that early immunological activity 
rather than a stimulus such as IRI may have provoked 
release. The present results support the hypothesis that IL- 
10 release is not IRI dependent under the conditions of the 
study as the presence of prolonged aortic cross-clamping in 
OR made no difference to IL-10 release. It cannot be 
concluded that IL-10 indirectly reflects an increased pro- 
inflammatory response. The source of the IL-10 did not 
seem to be the lower limb and torso as there was no 
measurable locosystemic difference, a finding similar to that 
reported elsewhere*!. 

With open aortic surgery, the lower-limb musculature 
can undergo degradative ultrastructural changes which are 
initiated during the period of relative ischaemia with aortic 
cross-clamping, and which become worse with subsequent 
reperfusion“. By reducing the duration of prolonged cross- 
clamping of the aorta, ER may reduce IRI. Free radical 
production, IL-18 and TNF-a were reduced in a small 
study ofsix patients undergoing ER by this same group, thus 
demonstrating a reduction in neutrophil-related mediator 
release, typical of IRI®. 

Open AAA repair is associated with a greater pro- 
inflummatory response. IL-6 and IL-8 were present in 
greater quantities after OR than ER. These levels were 
reflected both locally from the FV effluent, and systemi- 
cally. The higher FV levels of IL-6 may provide a more 
direct clinical marker of IRI, demonstrating greater 
inflammatory activity downstream of the aortic repair. In 
contrast, lower inflammatory activity in terms of IL-6 and, 
to a lesser extent, IL-8 release was seen in the endovascular 
group, indicating that the procedure as a whole causes less 
surgical trauma. The anti-inflammatory response was 
similar ın both groups. This imbalance in the Thl versus 
‘Th2 cytokine profile may explain the potential for greater 
morbidity in patients undergoing OR of AAA. 
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Community mortality after ruptured abdominal aortic 
aneurysm is unrelated to the distance from the surgical centre 
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Background: Ruptured abdominal aortic aneurysm (RAAA) carries a high community mortality. 
Raigmore Hospital, Inverness serves Highland Region, an area the size of Wales with a population of 
204 000. The aim of this retrospective review was to determine the community mortality and hospital 
mortality rates from RAAA in Highland Region and to assess whether distance travelled had any 
significant impact on survival. 

Methods: Data were retrieved from hospital records, the Registrar General for Scotland and the 
Information and Statistics Division of the National Health Service in Scotland about patients diagnosed 
with RAAA between 1992 and 1999. 

Results: Of 198 patients with RAAA, 131 (66 per cent) were transferred to Raigmore Hospital while the 
other 67 (34 per cent) died in a community hospital or at home. Of those reaching Raigmore 109 (83 per 
cent) had surgery, of whom 65 (60 per cent) survived. The overall community mortality rate was 67 per 
cent while the hospital mortality rate was 50 per cent. The hospital and community mortality rates for 
patients living within 50 miles of Raigmore Hospital were 60 and 67 per cent respectively, compared 
with 26 and 68 per cent for those living more than 50 miles away. 

Conclusion: Distance from Raigmore Hospital had no significant impact on community mortality from 


RAAA. 
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Introduction 
Ruptured abdominal aortic aneurysm (RAAA) carries a 


community mortality rate of 80 per cent ог тоге. For 
those who reach the operating theatre, the mortality rate is 
between 49 and 70 per сеп”. Although one report from 
the state of Maryland, USA® claims a decline in statewide 
operative mortality rate from 59 per cent in 1990 to 43 per 
cent in 1995 there has been little improvement in results 
over several decades. Raigmore Hospital is a district general 
hospital in Inverness, Scotland serving Highland Region. 
This is a very sparsely populated area approximately the size 
of Wales or Belgium. Five general surgeons operate on 
patients with RAAA, only one of whom has a major vascular 
interest. The aim of this study was to determine the 
community mortality and hospital mortality rates for RAAA 
in Highland Region and to assess whether the distance 
travelled had any impact on survival. 


Patients and methods 


Data were retrieved from the Hospital Records Department 
database for all patients admitted to Raigmore Hospital 
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with RAAA (International Classification of Disease 1975 
Revision 441.3; 171.3) between 1 January 1992 and 31 
December 1999. Data were also retrieved from the 
operating theatre records for all patients who underwent 
emergency abdominal aortic aneurysm repair for rupture 
(Office of Population, Censuses and Surveys 4 codes L18-4, 
118.6, L48-3) in the same interval. Data from both sources 
were compared. The day of admission, the source of 
transfer, the operative procedure and the outcome were 
obtained. Patients who died from a RAAA between 1992 
and 1999 but did not reach hospital were identified from 
records of the Registrar General for Scotland. These data 
were cross-checked with information from the Information 
and Statistics Division of the National Health Service in 
Scotland, which also provided data about patients diag- 
nosed and treated in the community hospitals but who were 
not transferred to Raigmore Hospital. Accurate demo- 
graphic data were available for the population living within 
30 miles of Inverness and beyond 30 miles of Inverness. 
The hospital mortality refers to patients who were admitted 
to Raigmore Hospital with a diagnosis of RAAA and were 
not discharged alive. The operative mortality refers to 
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patients who underwent emergency abdominal aortic 
aneurysm repair for RAAA and who were not discharged 
alive. The community mortality refers to all patients who 
died from RAAA, including those who were admitted to 
Raigmore Hospital. 


Results 


Between 1992 and 1999, 198 RAAAs were diagnosed in 
Highland Region. The population of Highland in 1997 was 
204 004, giving an incidence of 12-1 per 100 000 per year. 
The incidence for people living within 30 miles of Inverness 
was 8-4 per 100 000 per year compared with 15.7 per 
100 000 per year for people living beyond 30 miles. Of 
these, 131 patients were admitted to Raigmore Hospital. 
The remaining 67 patients were not transferred to 
Raigmore Hospital; 35 died in a community hospital and 
32 died at home. A further 66 of the 131 patients transferred 
to Raigmore Hospital died, giving a community mortality 
rate of 67 per cent (133 of 198). 

Among the 67 patients who died outside Raigmore 
Hospital, there were 34 men and 33 women of mean age 75 
(range 36-93) years; the mean age for women was 78 years 
while for men it was 73 years. 

Of the 131 patients admitted to Raigmore Hospital, 105 
patients (80 per cent) were men and 26 (20 per cent) were 
women. Twenty-two patients did not have surgery either 
because of poor medical condition or because they refused. 
The mean age in this group was 80 years. Some 109 patients 
(83 per cent) had surgery; their mean age was 74 years. 
Sixty-five (60 per cent) of these patients survived aneurysm 
repair and were discharged from hospital. The operative 
mortality rate was 40 per centand the hospital mortality rate 
was 50 per cent (Fig. 1). The hospital mortality rate was 50 
per cent (32 of 105) in men and 54 per cent (14 of 26) in 
women. The consultant vascular surgeon performed 41 (38 
per cent) of these operations; the remainder were performed 
equally by the other four surgeons. The operative mortality 
rate for patients treated by the vascular surgeon was 46 per 
cent (19 of 41). 

Fifteen patients did not normally live in Highland. Ofthe 
remaining 116 patients who reached Raigmore Hospital, 58 
(30 per cent) had travelled less than 25 miles, 23 (20 per 
cent) travelled between 25 and 50 miles, 18 (16 per cent) 
travelled between 51 and 75 miles, and 17 (15 per cent) 
travelled more than 75 miles (Table 1). Half the patients 
travelled more than 25 miles and almost one-third travelled 
more than 50 miles to Raigmore Hospital. 

The hospital mortality rate was 60 per cent in patients 
who travelled less than 25 miles, the same as that for patients 
who travelled between 25 and 50 miles (61 per cent). For 
those who travelled 51-75 miles the hospital mortality rate 
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Fig. 1 Ruptured abdominal aortic aneurysms in Highland 
Region, 1992-1999 


Table 1 Outcome of patients admitted to Raigmore Hospital 
related to distance travelled 


Distance travelled (miles). 
25-50 
8176 
>75 | 
Total 





Values in parentheses are percentages 


was 28 per cent and for those who travelled more than 75 
miles it was 24 per cent. The decrease in mortality rate with 
increasing distance travelled was statistically significant 
(P = 0-008, x? test). The hospital mortality rate in patients 
within 50 miles was 60 per cent compared with 26 per cent 
in those who travelled more than 50 miles (P < 0-001). 
However, the community mortality rate in patients who 
lived within 50 miles of Raigmore Hospital (67 per cent) 
was the same as that for those living beyond 50 miles (68 per 
cent). 


Discussion 


This study shows that both the community (67 per cent) and 
hospital mortality (50 per cent) rates in a remote and rural 
area, where a significant proportion of patients live more 
than 25 miles away from the main hospital, were similar to 
those in urban areas reported in the literature. The 
operative mortality rate at Raigmore Hospital (40 per 
cent) also compares favourably with other studies?" , even 
though the hospital does not have continuous vascular 
surgical cover. 
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À difference in mortality rate between men and women, 
as reported by Semmens et al.” from Western Australia, was 
also noted in the present study. Although the hospital 
mortality rate was similar for men (50 per cent) and women 
(54 per cent), the community mortality rate was higher for 
women (80 versus 62 per cent). A disproportionate number 
of women (33 of 67) died in the community without being 
referred to Raigmore Hospital. One reason for this is that 
rupture occurs later in women; the mean age of women who 
died in the community was 78 years, compared with 
73 years in men. Twenty-nine of 33 women who were not 
referred to Raigmore Hospital were aged 70 years or more. 

This study showed that the distance from the hospital had 
no significant impact on community mortality. Previous 
studies have shown simularly that the hospital mortality rate 
decreases with increasing distance travelled, although these 
studies looked at urban areas with shorter distances!!!, 
Unfortunately there were insufficient data to assess whether 
the time interval between diagnosis and arrival at Raigmore 
Hospital was related to outcome in the present study. It has 
been presumed that preselection of ‘good-risk’ patients for 
transfer over longer distances was the explanation for this 
lower mortality rate. The geographical location of 
Raigmore Hospital and the large area that ıt serves has 
allowed a study of the effect of long distances travelled. In 
the present study the hospital mortality rate was lower for 
those travelling longer distances but the community 
mortality rate was almost identical. T'his implies that a 
greater proportion of pauents with а poor prognosis who 
had a RAAA within 50 miles of Raigmore Hospital were 
being referred than those beyond 50 miles. 

The overall incidence of RAAA in Highland Region was 
12-1 per 100 000 per year. The incidence for subjects within 
30 miles of Raigmore Hospital was 8-4 per 100 000 per year 
whereas beyond 30 miles this was 15.7 per 100 000 per year. 
The marked difference between the two areas initially 
suggested that the reason for the increased incidence of 
RAAA in remote areas was that fewer aortic aneurysms were 
being repaired electively in patients coming from beyond 
30 miles. The figures, however, showed that the proportion 
of patients who had elective aneurysm repair was actually 
higher for the area beyond 30 miles of Inverness. Another 
possible explanation was that the proportion of elderly 
people (especially men) was higher 1n the remote areas. 
However, the proportion of people above retirement age 
living within 30 miles of Raigmore hospital was 17 per cent 
compared with 18 per cent for the area beyond 30 miles. 
Among the population above retirement age, 50 per cent 
were men within 30 miles of Raigmore compared with 55 
per cent beyond 30 miles. 'The minimal differences in age 
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and sex distribution could not therefore explain the 
difference in the incidence of RAAA. An alternative 
explanation is that the number of patients per general 
practitioner is lower in the remote areas than it is within 
30 mules of Inverness. General practitioners with a lower 
patient load are more likely to have met and known the 
patient before the onset of acute symptoms and may 
therefore be more likely to make the correct diagnosis. 
They may also be more selective in referring patients with 
RAAA as they are more likely to be aware of their premorbid 
state and quality of life. 
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Introduction 

The Physiological and Operative Severity Score for the 
enUmeration of Morbidity and mortality (POSSUM) 
scoring system was developed in 1991 by Copeland et а]! 
to enable outcome prediction for surgical operations. It has 
two components: a physiology score including 14 variables, 
where weightings are given for degree of cardiac, respira- 
tory and biochemical dysfunction, and an operative score 
including six variables, where the score relates to the 
severity of the operation. A recent prospective audit of 1345 
arterial operations showed that the physiological score 
alone also predicted outcome’. Adding the operative data 
did not increase the predictive power of the score. The aim 
of the present study was to determine whether POSSUM 
physiology scoring might be valuable in patients having a 
non-surgical procedure. 

Intra-arterial thrombolysis is an established option for 
selected patients with acute leg ischaemia, but it carries a 
significant risk of death or complication". Data on all 
patients who had intra-arterial thrombolysis for acute leg 
ischaemia in Gloucester since 1992 have been collected 
prospectively and included in the National Audit of 
Thrombolysis for Acute Leg Ischaemia (NATALI) data- 
base*. In this study, the case records of these patients were 
reviewed and a retrospective POSSUM physiology score 
was calculated and then related to outcome. 


Patients and methods 

Since 1992, 149 consecutive patients have undergone 176 
events of intra-arterial thrombolysis for acute leg ischaemia 
in Gloucestershire Royal Hospital. Their clinical details 
and outcome data have been recorded prospectively on the 
NATALI database using outcome definitions reported in 
detail previously*. The 30-day event-related outcome for 
the entire group was limb salvage in 121 cases (69 per cent), 
amputation in 21 (12 per cent) and death in 34 (19 per cent). 
Twenty-five of these patients had lysis for subcritical 
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ischaemia and were therefore excluded from the study. 
Case records of the remaining patients were reviewed and 
POSSUM physiology scores calculated retrospectively 
from test results filed in the records as close as possible to 
the time of thrombolysis. Missing data variables scored 1. It 
was not possible to retrieve the case records of 23 patients 
despite searching archived and microfilm records. This left 
121 events of thrombolysis for analysis. Each event was 
analysed separately. 

Statistical comparison was carried out with the y^ test to 
detect any trend in the actual mortality according to 
predicted mortality groupings. Predicted mortality was 
calculated by applying the Copeland equation to the 
recorded POSSUM physiology scores. 


Results and conclusion 

The study group comprised 100 patients who had 121 
events of intra-arterial thrombolysis for acute critical leg 
ischaemia between 1992 and 1999. There were 53 men and 
37 women of median age at the time of treatment of 72 
(range 44—91) years. One hundred and thirteen thrombo- 
lytic treatments were performed using tissue plasminogen 
activator, but early in the series eight patients received low- 
dose intra-arterial streptokinase. 

The initial results after thrombolysis, as judged by the 
radiologist, were complete lysis in 40 per cent, partial lysis 
in 23 per cent, lysis but no run-off in 17 per cent and no 
lysis in 20 per cent. After 30 days the final result was limb 
salvage in 85 (70 per cent), amputation in nine (7 per cent) 
and death in 27 (22 per cent). In addition, a number of 
patients developed complications, including major hae- 
morrhage in eight (7 per cent), groin haematoma in seven (6 
per cent), reperfusion injury in four (3 per cent) and distal 
embolization in one (1 per cent). There was a significant 
association between the mortality rate after intra-arterial 
thrombolysis and the POSSUM physiology score. The 
mortality rate increased from 0 of 44 patients in the lowest 
risk category (mortality risk of 0—4 per cent) to seven of ei ght 
in the highest risk category (mortality risk greater than 60 
per cent) (P « 0-001, x^ test for trend) (Table 1). 

This study has shown that POSSUM physiology scoring 
can predict death after a non-surgical intervention for acute 
leg ischaemia. This might allow meaningful case-mix 
analysis and comparative audit of other endovascular and 
non-surgical interventions. Intra-arterial thrombolysis was 
chosen for study because it is a risky procedure with a high 
complication rate. Thrombolysis is most effective for 
occlusions of short duration and for occluded vascular 
grafts. The severity of the ischaemia is also an important 
determinant of outcome for the leg. In the present study, 
POSSUM physiology scoring, previously validated in 
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Table 1 Stratification of deaths after 121 events of peripheral 
thrombolysis using Physiological and Operative Severity Score 
for the enUmeration of Morbidity and mortality (POSSUM) 
physiology scores 





P < 0.001 (y^ test for trend) 


arterial surgery”, was highly effective in predicting death 
after intra-arterial thrombolysis. 

One limitation of the study is its retrospective nature, 
with problems of note retrieval and data extraction. 
However, most thrombolytic events for critical ischaemia 
in the last 10 years were scored, including 27 of 34 resulting 
in death. 

The mortality rate after intra-arterial thrombolysis was 
higher in Gloucester than in the entire NATALI database’. 
One factor might have been the inclusion of high-risk 
patients: a number of apparently very high-risk patients 
(mortality risk greater than 60 per cent) were treated. In 
retrospect, knowledge of the POSSUM physiology score 
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before thrombolysis might have been useful in pretreatment 
counselling. 
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Background: The aim of this study was to evaluate the diagnosis, management and outcome of 
mediastinal leaks following radical oesophagectomy with a stapled intrathoracic anastomosis. 

Methods: Some 291 consecutive patients underwent two-phase subtotal oesophagectomy with gastric 
interposition for malignancy. Patients with clinical suspicion of a leak were investigated with contrast 
radiology and flexible upper gastrointestinal endoscopy. 

Results: Nineteen patients (6-5 per cent) developed a proven mediastinal leak at a median of 8 (range 
3-30) days following surgery. Contrast radiology and flexible upper gastrointestinal endoscopy 
identified that 13 patients had an isolated leak from the oesophagogastric anastomosis and two had 
widespread leakage secondary to gastrotomy-line dehiscence. Endoscopy revealed a further four 
patients with gastric necrosis in whom contrast radiology was normal. In six patients the diagnosis of 
leakage followed an apparently normal routine contrast examination on day 5-8. All 13 isolated 
anastomotic leaks were managed non-operatively with targeted mediastinal drainage, intravenous 
antibiotics and antifungal therapy, nasogastric decompression and enteral nutrition; the mortality rate 
was 15 per cent (two of 13). Patients with gastrotomy dehiscence or gastric necrosis had a more severe 
clinical picture; they were managed with repeat thoracotomy and either revision of the conduit or 
resection and exclusion. Despite early intervention four of the six patients died. 

Conclusion: Routine postoperative contrast radiology cannot be recommended. On clinical suspicion of 
a leak patients require both contrast radiology and endoscopic evaluation. Isolated anastomotic leaks 
can be managed successfully with non-operative treatment, whereas more extensive leaks from the 


gastric conduit require revisional surgery which carries a high mortality rate. 
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Introduction 


Intrathoracic leakage after oesophagectomy is a devastating 
-50 per cent of post- 
operative deaths!", This significant mortality rate has 
driven the attempts to identify aetiological factors. 
Despite developments in the understanding of this major 
complication, there is no consensus on the optimal site and 
technique for oesophagogastric anastomosis. There also 
remains controversy regarding the detection and manage- 





complication responsible for 25 


ment of mediastinal leaks after oesophagectomy. 

Many authors continue to use routine postoperative 
contrast radiology to assess anastomotic integrity after 
oesophagectomy?, despite criticism of the clinical value of 
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this as a routine investigation". Most surgeons advocate 
non-operative treatment for small, localized leaks, but the 
indications, timing and nature of operative intervention 
remain unclear. This continuing controversy results partly 
from an initial failure to identify the true cause and extent of 
any leak. Isolated leakage from the oesophagogastric 
anastomosis, leakage from the gastrotomy line and gastric 
ischaemia are often falsely regarded as a single entity. 
However, there are significant differences in the degree of 
contamination, clinical features and management. The aim 
of this study was to review the method of diagnosis, 
management and outcome in patients who had a post- 
operative mediastinal leak following radical oesophagect- 
omy with a stapled intrathoracic anastomosis. 
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Patients and methods 


From 1 April 1990 to 30 September 2000, 291 consecutive 
patients had two-phase subtotal oesophagectomy with two- 
field lymphadenectomy for carcinoma of the oesophagus or 
gastro-oesophageal junction in this institution. 'The median 
age was 64 (range 30—78) years with a male to female ratio 
of 3 : 1. Data were collected prospectively on a Microsoft 
Access (Microsoft Corporation, Redmond, Washington, 
USA) database, and analysed to determine the incidence, 
management and outcome of patients who developed a 
postoperative mediastinal leak. A clinicopathological com- 
parison was made with those patients who did not develop a 
mediastinal leak to seek aetiological factors. Statistical 
significance was determined by y? analysis or Student's t test 
and P «0-05 was considered statistically significant. 


Surgical technique 


The detailed resection technique is described elsewhere’. In 
brief, in all patients the stomach was used for reconstruction 
based on a vascular pedicle of the right gastric and 
gastroepiploic arteries. À pyloroplasty was carried out 
routinely to facilitate postoperative gastric emptying. The 
stapled oesophagogastric anastomosis was performed at the 
apex of the thorax and placed at the high point of the fundus 
away from the gastrotomy line so as not to compromise the 
blood supply. After stapling the doughnuts were examined 
for completeness and the anastomosis was inspected from 
inside for integrity. À nasogastric tube was introduced and 
the gastrotomy resection line was stapled and oversewn. 


Diagnosis and classification of mediastinal leakage 


The 139 patients operated on before May 1997 underwent a 
routine contrast swallow examination between 5 and 8 days 
after operation using water-soluble contrast, followed by 
barium if no leak was identified. Routine contrast examina- 
tions were then abandoned, as it was perceived that patients 
were presenting clinically with a leak following normal 
contrast radiology, and two patients developed aspiration 
bronchopneumonia after a routine examination. For the 
subsequent 152 patients unlimited oral fluid intake was 
commenced on day 5 and diet was introduced on day 7. A 
contrast examination was performed only if there were 
intraoperative technical difficulties in performing the 
anastomosis. If the postoperative recovery was complicated 
or there was clinical suspicion of a leak patients were 
investigated by contrast radiology together with flexible 
upper gastrointestinal endoscopy. 

The diagnosis of leak was made by observing extravasa- 
tion during a contrast swallow examination or by the 
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appearance of a defect on flexible upper gastrointestinal 
video endoscopy. Gastric necrosis was considered to be 
present when there was unequivocal necrotic damage 
extending deep to the mucosa on endoscopy. Based on 
these investigations, mediastinal leaks were classified as 
originating from either the oesophagogastric anastomosis 
or the gastrotomy line, or resulting from necrosis of the 
gastric conduit. 


Management policy for mediastinal leakage 


The policy was for initial non-operative treatment of 
patients with true oesophagogastric anastomotic leakage 
without evidence of gastric necrosis. This included absolute 
avoidance of oral intake with enteral nutrition, mediastinal 
and chest drainage, intravenous antimicrobials and full 
supportive treatment. In the presence of gastric necrosis or a 
leak from the gastrotomy suture line, early reoperation 
was performed and tailored to each individual patient. 


Results 


Diagnosis and classification of mediastinal leakage 


Mediastinal leakage occurred in 19 patients (6-5 per cent), 
16 men and three women, with a median age of 64 (range 
46-78) years. Leaks were diagnosed at a median of 8 (range 
3-30) days following surgery. Sixteen of the 19 patients 
presented symptomatically, nine patients with localized 
chest symptoms, one patient with gastrointestinal haemor- 
rhage and six patients with systemic sepsis (Table 1). 

During the interval in which routine postoperative 
contrast radiology was performed, ten (7.2 per cent) of 
139 patients were diagnosed with a mediastinal leak. A 
routine contrast swallow identified only one of these leaks; 
three patients were investigated for symptoms before the 
routine contrast swallow and six leaks presented in patients 
who previously had an apparently normal routine post- 
operative contrast swallow. 

In the cohort who did not undergo routine contrast 
radiology nine (5.9 per cent) of 152 patients developed a 
leak. Two leaks were asymptomatic and were identified by a 
scheduled contrast examination performed following 
intraoperative anastomotic difficulty. Six leaks were identi- 
fied from a group of 20 patients who underwent contrast 
radiology for clinical suspicion of leakage. One further leak 
was diagnosed by endoscopic evaluation alone while the 
patient was ventilated in the intensive therapy unit. 

Based on contrast radiography and the endoscopic 
appearance, 13 leaks originated from the oesophagogastric 
anastomosis, two from the gastrotomy line and four 
secondary to necrosis of the gastric conduit. А contrast 
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swallow accurately demonstrated a leak at the time of 
symptoms in all 13 patients with a true oesophagogastric 
anastomotic leak and in both cases of leakage secondary to 
gastrotomy-line dehiscence. However, when gastric necro- 
sis was the underlying problem, no leaks were detected by 
contrast examination (Table 1). The correct diagnosis was 
made in all four patients by flexible upper gastrointestinal 
video endoscopy and confirmed at repeat thoracotomy. 
During the study interval endoscopic examination excluded 
a mediastinal leak in a further 19 patients with postoperative 
complications in the intensive therapy unit. 


Aetiological factors 


Technical factors 
Intraoperative difficulties were documented in five patients 
who developed a leak. Gastric mobilization was compli- 
cated in two patients, in one by damage to the right gastric 
artery and in the other owing to a previous gastroenter- 
ostomy for peptic ulcer disease. In three patients a mucosal 
tear developed in the oesophageal wall during the anasto- 
mosis. In all these the stomach and anastomosis appeared 
well vascularized and integral at the end of the procedure. 
The median diameter of staple gun used in the subgroup 
of patients who developed a leak was 28 (range 21-31) mm, 
the same as for the other patients. Histopathological 


examination revealed a positive resection margin in one 
patient who developed a leak (Table 2). There was no 
statistically significant difference in the tumour node 
metastasis stage of disease between patients who developed 
a leak and those who did not. 


Patient factors 

There was no association between the development of a leak 
and a past history of ischaemic heart disease or diabetes, 
cigarette smoking, treatment with neoadjuvant chemo- 
radiotherapy or low body mass index (Table 2). 


Management 


Management was based on a multidisciplinary approach 
with input from the oesophagogastric surgeon, intensivist, 
interventional radiologist, physiotherapist, dietician and 
nursing staff. Patients were managed in the intensive 
therapy unit (11 of 19) or surgical high-dependency unit 
(eight). Non-operative therapy was rapidly instituted for the 
13 patients with isolated oesophagogastric anastomotic 
leakage to minimize mediastinal and pleural contamination. 
A nasogastric tube was left in situ or reintroduced under 
radiological or endoscopic control. Perianastomotic and 
pleural drainage was performed via existing chest drains in 
four patients and by insertion of drains under computed 


Table 1 Diagnosis, management and outcome of mediastinal leaks after oesophagectomy 






swallow 
б 13 of 13 
trointestinal bleed 1 
ystemic sepsis 2 ' 2 of 2 
. Systemic sepsis 4 _ 0 of 3+ 


"Seen on contrast 















"Three patients did not have endoscopy; tone patient did not have contrast swallow (ventilated) 


Table 2 Risk factors for developing a mediastinal leak 





Values in parentheses are percentages. n.s., not significant. г test 
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tomographic or ultrasonographic guidance in nine patients. 
Five patients subsequently required further radiologically 
guided drainage of a loculated collection. Broad-spectrum 
intravenous antibioucs and antifungal therapy were given. 
Enteral nutrition was provided either via an endoscopically 
placed fine-bore nasojejunal tube (seven of 13) or a feeding 
jejunostomy (six). All patients received intensive chest 
physiotherapy and one patient required a tracheostomy 
for respiratory support. None of these 13 patients subse- 
quently underwent reoperation. 

‘Two patients had evidence of leakage from the gastrot- 
omy line, one with necrosis visible at endoscopy. After 
resuscitation both underwent thoracotomy with refashion- 
ing of the gastrotomy. The four patients with gastric 
necrosis had the most severe clinical picture and all needed 
reoperation. Two had refashioning of the anastomosis with 
the insertion of a T tube in one patient to form a controlled 
oesophagocutaneous fistula. The aim of this is to stimulate 
formation ofa mature tract; the T tube can be removed after 
3 weeks if oral and T-tube contrast studies are satisfactory. 
Two further patients with more extensive necrosis had 
resection of the gastric conduit and formation of a cervical 


oesophagostomy and gastrostomy. 


Outcome 


The in-hospital mortality rate was 5-5 per cent (16 of 291) 
overall and 32 per cent (six of 19) for patients who developed 
a mediastinal leak. Two of 13 patients with oesophagogas- 
tric anastomotic leakage died, one from respiratory 
complications secondary to broncho-oesophageal fistula- 
tion (day 17) and one from haemorrhage from the fistula 
tract (day 19). One of the two patients with a gastrotomy 
dehiscence died from haemorrhage from the fistula tract 
(day 26). Three of four patients with necrosis of the gastric 
conduit died from multiple organ failure (days 10, 14 and 
34), following revision of the anastomosis in two patients, 
and resection and exclusion m the third. The median 
hospital stay for the 13 patients who survived was 42 (range 
13-99) days, significantly longer than that of 14 (range 
8-222) days for all other patients (P < 0-05). 


Discussion 


The overall mediastinal leak rate reported in the present 
study is 6-5 per cent (19 of 291), comprising 45 per cent 
from the oesophagogastric anastomosis, 0-7 per cent from 
the gastrotomy line and 1-4 per cent as a result of necrosis of 
the gastric conduit. This is comparable to recently reported 
rates of 3-5 and 7-8 per cent following oesophagectomy with 
a stapled intrathoracic anastomosis!", although no break- 
down with respect to the type of leak was provided in these 
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studies. A study of 159 patients from Hong Kong reported 
2 clinical leak rate of 3.8 per cent including 2.5 per cent 
anastomotic leaks and 1.3 per cent secondary to gastric 
necrosis, proportions similar to the present series. Some of 
these reports identified underlying intraoperative factors in 
the aetiology of the majority of subsequent leaks?5. This 
was not demonstrated in the present study in which such 
factors were identified in only five operations, and no 
patient characteristic was significantly associated with 
leakage. Although there is controversy regarding the 
optimal site and technique of anastomosis, a number of 
studies have detected no difference in leak rate between 
thoracic or cervical, and handsewn or stapled anasto- 
moses^"?, Nevertheless stapled intrathoracic anastomoses 
have been shown to decrease operating time and intrao- 
perative blood loss? and the present results confirm that 
they can be performed with a low leak rate. 

Despite recognition of the limitations of routine contrast 
radiology after oesophagectomy’?*®, this investigation is 
still used widely in clinical practice. A very low rate of 
subclinical leakage was detected using this technique in the 
early part of the present study (one of 139 patients). During 
this interval two patients developed aspiration pneumonia 
and six patients presented clinically with a leak following an 
apparently normal contrast swallow. It is not known 
whether these were true late leaks or if they were missed 
during the original examination despite the use of both 
water-soluble contrast and barium by a specialist radiolo- 
gist. Subsequently routine contrast swallows were not 
performed and instead an active approach towards exclud- 
ing leaks based on clinical suspicion was adopted, resulting 
in a high diagnostic rate from the limited number of 
examinations carried out. 

Endoscopic assessment has been regarded as a hazardous 
investigation after oesophagectomy owing to concerns 
regarding potential disruption of фе oesophagogastric 
anastomosis. In the hands of an experienced endoscopist 
using minimal air insufflation it does not cause further 
damage to an area of leakage, and can provide invaluable 
clinical information on the precise site and cause. In 
particular, it can identify the presence and extent of any 
gastric conduit necrosis which will not be detected by a 
contrast examination. Endoscopy can also be performed on 
ventilated patients in the intensive therapy unit and is vital 
to exclude or confirm a leak. It also facilitates insertion of 
nasojejunal and nasogastric tubes for feeding and drainage. 
АП patients in this study received enteral nutrition via a 
nasojejunal tube or feeding jejunostomy; this is associated 
with fewer septic complications than parenteral nutrition’. 

Rapid diagnosis and early intervention is essential to limit 
contamination and minimize sepsis. This requires close 
cooperation and communication between surgeon, intensi- 
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Fig. 1 Algorithm for the management of patients with a suspected mediastinal leak. CT, computed tomography; CXR, chest 


radiograph; USS, ultrasound scan 


vist and interventional radiologist working within a broad 
multidisciplinary team. The distinction between true 
anastomotic leakage, leakage from the gastrotomy line 
and necrosis of the gastric conduit is often overlooked but 
there are significant differences in the degree of contamina- 
tion, clinical presentation and subsequent management. À 
suggested algorithm for the diagnosis and management of 
patients with clinical features suggestive of mediastinal 
leakage is given in Fig. 1. 

АП 13 patients with an isolated anastomotic leak without 
macroscopic evidence of necrosis were managed non- 
operatively, resulting in only two deaths. These patients 
have a lesser degree of mediastinal contamination, but 
nevertheless require active supportive treatment with 
continuous monitoring. Adequate mediastinal and pleural 
drainage is important to reduce septic and respiratory 
complications. A high index of suspicion must be main- 
tained and patients who fail to improve clinically should be 
reinvestigated to identify persisting collections. Repeated 
radiologically guided drainage of loculated collections is 
often required. 

The indications for operative intervention in patients 
with a mediastinal leak are unclear. Reoperation is clearly 
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indicated for early technical failure leading to a complete 
breakdown of the anastomosis", but this did not occur in 
the present series. Gastrotomy leaks are associated with a 
high degree of contamination and both patients in this series 
underwent revision of the gastrotomy. The presence of 
gastric necrosis was associated with the most severe clinical 
picture. Where this was limited, local revision of the 
conduit and anastomosis was performed; with total gastric 
necrosis, the stomach was resected and an exclusion 
procedure was performed. Despite early intervention and 
aggressive supportive treatment the outcome for patients 
undergoing reoperation for gastrotomy dehiscence and 
gastric necrosis was poor; four of the six patients died. 

The in-hospital mortality rate for patients who developed 
a mediastinal lesk was 32 per cent (six of 19), comparable to 
previous series. Two per cent of all patients died as a 
result of mediastinal leakage; however, it should be noted 
that this accounted for six of the 16 postoperative deaths in 
this series. 

Based on the present results, routine contrast radiology 
cannot be recommended after oesophagectomy owing to its 
low diagnosis rate, high false-negative rate and the 
associated risk of aspiration. Patients with clinical suspicion 
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of a mediastinal leak require urgent investigation by both 
contrast radiology and endoscopy. Rapid diagnosis and 
early institution of treatment is essential to minimize sepsis 
and should involve senior staff working within a multi- 
disciplinary team. Isolated anastomotic leaks can be 
managed successfully by aggressive non-operative treat- 
ment in most patients. For more extensive leaks from the 
gastric conduit revisional surgery offers the only chance of 
survival but inevitably carries a high mortality rate. 
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Background: Excision of primary colorectal cancer associated with irresectable synchronous metastases 
confers high morbidity and mortality with uncertain benefit. 

Methods: For patients with incurable stage IV colorectal cancer, minimally symptomatic primary 
tumours were left in situ and S-fluorouracil-based chemotherapy was administered systemically. 
Primary tumour-specific complications and survival were monitored. 

Results: There were 13 men and 11 women with primary tumours in the right colon (eight), transverse 
colon (one), sigmoid colon (eight) or rectum (seven). Eleven patients had metastases limited to the liver 
(liver replacement less than 25 per cent in one, 25-50 per cent in four and more than 50 per cent in six) 
and 13 patients had extrahepatic disease (lung or peritoneum). Four patients with sigmoid colon 
tumours developed bowel obstruction, which required an uncomplicated operation in two and 
deployment of colonic stents in two patients, at 1, 3, 12 and 20 months from diagnosis. Three further 
patients underwent right hemicolectomy for abdominal pain of uncertain aetiology, with poor 
symptomatic relief, and another had a potentially curative operation following disease downstaging. The 
overall median survival was 10.3 months with a 1-year actuarial survival rate of 44 per cent. 

Conclusion: A policy to defer resection of minimally symptomatic primary colorectal cancer is 


associated with a low risk of complications before death from progressive systemic disease. 


Paper accepted 2 July 2001 


Introduction 


In the UK, approximately 34 000 patients have colorectal 
cancer newly diagnosed each year and up to 20 per cent of 
these are found to have synchronous distant metastases'. 
Only a highly selected subgroup (20-30 per cent) of such 
patients with stage IV disease is suitable for resection of 
hepatic metastases". For the remaining majority, the 
therapeutic aim is to provide optimal palliation in terms 
of survival and health-related quality of life. Early surgical 
literature recommends resection of the primary tumour, 
irrespective of symptoms, in order to pre-empt potential 
complications, such as intestinal obstruction, perforation 
or haemorrhage, and possibly prolong survival"*. More 
recent reports largely reiterate this recommendation, 
but suggest non-operative management of the primary 
tumour selectively for elderly patients^? and those with 
extensive liver disease" or diffuse peritoneal metastases’. 
However, colonic resection, even ina non-urgent situation, 
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is associated with a high mortality rate (8 per cent) for 
patients with stage IV disease". Moreover, postoperative 
morbidity may delay or even preclude systemic chemo- 
therapy, which is of established value for palliation in such 
patients". 

The authors have argued previously that most patients 
with incurable stage IV colorectal cancer and a minimally 
symptomatic primary tumour, regardless of age or volume 
of metastases, are likely to die from progressive systemic 
disease before the development of any primary tumour- 
specific complication'?. The present study examined 
whether an operation could be safely avoided for such 
patients, 


Patients and methods 


Patient selection 


Patients with histopathologically proven sta ge IV colorectal 
cancer were identified prospectively during 1999 and 2000 
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at a multidisciplinary meeting of specialist colorectal and 
liver surgeons, medical oncologists, radiologists and 
pathologists. Additional patients were identified by retro- 
spective review of a medical oncology database for 1997 
and 1998. Staging investigations comprised a minimum 
of dual-contrast spiral computed tomography (CT) of 
the abdomen and pelvis, and a chest radiograph. In 
selected patients, magnetic resonance imaging of the liver 
and/or pelvis and CT of the chest were also performed. 
The size and local extent of the primary disease were 
recorded, as were the presence and extent of disease within 
local and distant lymph nodes, the liver, lungs and 
peritoneum. Radiological evidence of intestinal obstruc- 
tion, and maximal diameters of the caecum and small bowel, 
were noted. 

During each year of this study period, there were 
approximately 400 patients with newly diagnosed colorectal 
cancer and up to 100 patients received palliative chemo- 
therapy for advanced colorectal cancer. Patients with 
primary colorectal cancer and synchronous metastases 
were included if: (1) they were not candidates for resection 
of metastatic disease; (2) there were minimal symptoms 
related to the primary tumour and immediate operation was 
not required for palliation; and (3) their functional 
performance status was sufficiently good to receive systemic 
chemotherapy. Patients with locally advanced primary 
tumours that appeared irresectable were excluded from 
the study. 

All patients were counselled regarding the potential 
benefits and risks of non-operative management, and were 
offered systemic chemotherapy, symptom control measures 
such as analgesia and laxatives, and psychosocial support. 
Careful clinical monitoring of complications related to the 
primary tumour and survival was conducted. 


Chemotherapy 

Despite the initial intention to treat, three patients did not 
eventually receive palliative chemotherapy. One patient 
died owing to rapidly progressive disease before starting 
chemotherapy; issues surrounding the other two patients 
are described in the results section. The remaining patients 
received a modification of the de Gramont regimen. 
Additionally, three patients received oxaliplatin and another 
three received irinotecan, for first-line therapy. Response to 
chemotherapy was monitored by serial CT scans and 
measurement of serum carcinoembryonic antigen levels. 
Second-line chemotherapy for progressive disease, follow- 
ing an initial partial response, was administered to seven 
patients and included oxaliplatin in four cases and 
irinotecan in three. 
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Statistical analysis 


The biostatistics package SPSS version 9 (SPSS, Chicago, 
Illinois, USA) was used. Summary statistics are presented as 
median (interquartile range). Actuarial survival analyses 
were conducted by the Kaplan-Meier method. 


Results 


Clinical and radiological characteristics 


There were 13 men and 11 women aged 70 (63—74) years. 
The main presenting symptoms were alteration in bowel 
habit (nine), weight loss (five), minor rectal bleeding (four), 
abdominal pain (two), dysuria (two), iron-deficiency 
anaemia (one) and perforated appendicitis with a non- 
obstructing tumour in the transverse colon (one). At 
diagnosis, no patient had clinically or radiologically 
apparent bowel obstruction or required blood transfusion. 
Primary tumours were located in the right colon (eight), 
transverse colon (one), sigmoid colon (eight) or rectum 
(seven). 

At assessment of CT scans, diameter (3-2 (3.0—4-0) cm), 
length (4-7 (3.0—6.0) cm) and wall thickness (1-5 (1-1- 
1-9) cm) of the primary tumour were recorded. Infiltration 
into adjacent fat was noted in ten patients. There was no 
involvement of small bowel or other adjacent organs. 
Enlarged lymph nodes were observed at mesenteric or 
pericolic sites in ten patients (maximum diameter 1-2 (1-0— 
2-8) cm) and at para-aortic sites in four patients (maximum 
diameter 2.5 (1.3—3.6) cm). Liver metastases were noted 
in 22 of 24 patients. The volume of liver parenchyma 
replaced by tumour was less than 25 per centin six patients, 
25—50 per cent in seven and more than 50 per cent in 
nine patients. The maximum diameter of liver metastases 
was 6-0 (3.6—9-3) cm. Lung metastases were present in ten 
patients. Peritoneal metastases were observed in six 
patients, with ascites in three and solid peritoneal deposits 
in five patients. Overall, extrahepatic (lung or peritoneal) 
metastases were documented in 13 patients. Metastatic 
disease was limited to the liver in the remaining 11 patients, 
with hepatic replacement less than 25 per cent in one, 25—50 
per cent in four and more than 50 per cent in six patients. 
Small bowel diameter was 2-0 (1.7-2.2) cm and caecal 
diameter was 4-8 (4-2~5-0) cm. There were no intestinal 
fluid levels. 


Clinical outcome 


Colonic obstruction 
Three patients with sigmoid colon tumours developed 
progressive incomplete colonic obstruction. The first was a 
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51-year-old man who presented with altered bowel habit 
and more than 50 per cent liver metastases. He underwent a 
sigmoid colectomy at 3 months following diagnosis and 
subsequently died from progressive disease at 19 months. 
The second patient was a 56-year-old woman who 
presented with altered bowel habit and 25-50 per cent 
liver metastases. She underwent endocolonic stenting at 
12 months and died from progressive disease at 23 months. 
The third patient was a 69-vear-old man who presented 
with dysuria and 25—50 per cent liver metastases, underwent 
endocolonic stenting at 20 months and is alive at 
24 months. Following intervention there was no morbidity 
or death, good symptomatic responses were achieved and all 
patients continued with chemotherapy. 

In addition, a 79-year-old woman, who presented with 
weight loss, acutely developed complete colonic obstruc- 
tion 2 weeks after diagnosis. She had a sigmoid colon cancer 
with more than 50 per cent liver metastases and 
lung metastases. Stenting was technically unsuccessful 
and a sigmoid colostomy was performed. Postoperative 
deterioration in performance status precluded systemic 
chemotherapy and the patient died after 3 months. There 
was no association between the dimensions of the primary 
tumour or diameters of the small bowel or caecum and 
subsequent obstruction. 


Abdominal pain 

Three patients with a right colonic tumour had increasing 
abdominal pain but no clinical or radiological evidence of 
bowel obstruction. Following lack of response to medical 
therapy all three patients opted for right hemicolectomy. 
The first patient was a 7 1-year-old man with 25-50 per cent 
liver metastases and lung metastases who had presented 
with abdominal pain. He was operated on 2 months after 
diagnosis; a postoperative decline in performance status 
precluded chemotherapy and he died from progressive 
disease at 6 months. The second patient was a 66-year-old 
man with 25-50 per cent liver metastases who presented 
with weight loss, underwent operation after 5 months and 
died from progressive disease at 14 months. The third 
patient was a 71-year-old man with 25-50 per cent liver 
metastases who presented with weight loss, underwent 
operation at 11 months and is alive at 13 months. There 
was no operative death but the symptomatic response was 
uniformly poor in all three patients. 


Local complications of rectal cancer 

One patient with rectal cancer developed substantial 
tenesmus and discharge after 18 months with minimal 
symptoms. She had rapidly progressive liver disease and 
declined pelvic radiotherapy. Partial resection of the 
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tumour by a transanal approach provided some relief of 
symptoms. 


Potentially curative operation following downstaging by chemo- 
therapy 

A young man with a primary rectal cancer and more than 50 
per cent liver metastases had a sustained partial response to 
oxaliplatin-containing chemotherapy. Following extensive 
restaging investigations, potentially curative anterior 
resection and right trisegmentectomy were performed 
synchronously 18 months after diagnosis, and the patient 
is alive at 24 months. 


Survival characteristics 


To date, 18 patients have died from clinically progressive 
systemic disease and another died because of a strangulated 
femoral hernia. Five patients are currently alive at a median 
follow-up of 18 (6—25) months. For the entire cohort of 24 
patients, the median survival time was 10-3 (6-18) months 
and the actuarial survival rate was 44 per cent at | year 
(Fig. 1). On stratifying patients according to extent of 
disease, a significant association was observed between 
metastatic burden and survival (P = 0-002, log rank test for 
trend). 
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Fig. 1 Actuarial survival plot for patients with stage IV colorectal 
cancer who had non-operative management of the primary 
tumour 
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Discussion 


Management of the patient with incurable stage IV colo- 
rectal cancer and a minimally symptomatic primary tumour 
poses a clinical dilemma. Of 24 such patients in whom the 
primary tumour was left m situ, three suffered progressive 
incomplete obstruction and one developed complete 
colonic obstruction. In a similar series emergency opera- 
tions were required for obstruction in two of 23 patients". 
Such a low incidence of obstruction is not unexpected as 
only 16 per cent of patients with colorectal cancer present 
with this complication”. Moreover, the risk of obstruction 
does not appear to be any higher for stage IV disease than for 
еагпег disease stages'*. However, the mortality rate 
associated with emergency surgery in patients with stage 
IV disease 1з high (27 per cent)! ^. This might be used to 
justify ‘prophylactic’ operations when the patient is 
asymptomatic. Such prophylactic surgery also carries 
substantial mortality (8 per cent)? and morbidity (23 per 
cent) rates. In contrast, the authors’ policy of initial non- 
operative management was associated with no deaths and 
minimum morbidity. Chemotherapy did not comprise 
intensely myeloproliferative schedules and, in the authors' 
expenence of surgery during chemotherapy in general, 
operation during such treatment is not associated with 
increased morbidity. Close clinical monitoring resulting in 
early recognition and intervention for obstruction con- 
tributed to the favourable outcome. Obstruction was 
associated exclusively with tumours in the sigmoid colon. 
Such site specificity, which has been noted previously’”, was 
critical for successful deployment of endocolonic stents, 
which decompress the colon safely and effectively in most 
cases!” and appear to be more cost effective than surgery for 
раШапоп of malignant large bowel obstruction’®. 
Furthermore, the high incidence of obstruction in those 
with sigmoid colon cancers (four of eight patients) implies a 
potential role for selective early intervention in situations in 
which close monitoring might not be possible. Prophylactic 
intervention has previously been recommended selectively 
for patients with a low metastatic burden who are presumed 
to be at high risk of obstruction because of their relatively 
long survival*’. Both the present study and that of Scoggins 
et al. confirm the survival advantage of patients with a low 
metastatic burden but do not show any association between 
the incidence of complications and extent of metastatic 
disease. 

Three patients underwent right hemicolectomy for 
abdominal pain of unclear aetiology, with poor 
symptomatic relief. For patients with advanced cancer, 
pain is often multifactorial and includes somatic, visceral, 
neuropathic, sympathetically mediated and psychological 
dimensions. For example, intestinal colic may be due to 
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disordered bowel motility, caused by tumour infiltration 
of the coeliac and mesenteric plexuses, or diffuse extra- 
mural bowel obstruction by omental masses or malignant 
adhesions and, consequently, symptom control by surgery 
may be limited". Optimal pharmacological therapy"? 
or external-beam radiation for hepatic capsular pain? 
are valuable modalities but it is frequently difficult to 
withhold an operation in the face of continuing abdominal 
symptoms. 

Only one patient with rectal cancer suffered problematic 
tenesmus and discharge. Although previous authors have 
recommended resection of the rectum to prevent such 
problems’’, several low-risk therapeutic alternatives are 
now available, such as external-beam or endocavitary 
radiation"), neodymium yttrium-aluminium-garnet laser 
therapy, cryosurgery”? or transanal debulking of the 
tumour’, 

One patient underwent potentially curative rectal and 
hepatic resection following chemotherapy. This strategy 
emphasizes the need to evaluate the response to chemother- 
apy and subsequently reconsider a potentially curative 
operation, which may yield encouraging results for carefully 
selected patients”*. 

The overall median survival interval was 10-3 months. A 
similar median survival period (10-2 months) has been 
reported recently in another seres of patients with 
incurable stage IV disease, who received systemic chemo- 
therapy’. The majority of these patients, however, had 
resection of the primary tumour with substantial associated 
morbidity (23 per cent) and mortality (6 per cent) rates. 
Comparison with the present series suggests that resection 
of the primary tumour does not confer any long-term 
survival advantage. This observation is supported by 
Scoggins etal.'?, who reported similar survival character- 
istics for their group of non-operatively managed patients 
and a matched group that underwent resection of the 
prumary tumour. 

In conclusion, administration of systemic chemotherapy 
and symptom-directed intervention for the primary 
tumour is a safe and effective approach. Detailed patient 
counselling, close clinical monitoring and efficient liaison 
between medical and surgical oncologists is essential. А. 
multicentre clinical trial that randomizes patients with 
sigmoid colon tumours to either early operation or 
symptom-directed intervention only, and includes mea- 
surement of quality of life and chemotherapy-related 
morbidity, is needed. 
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Background: Patients with Barrett’s oesophagus have a risk of approximately 1 per 100 patient-years 
for the development of oesophageal adenocarcinoma. Endoscopic ablation of Barrett's oesophagus has 
been shown to lead to the regrowth of a ‘neo’ squamous epithelium if gastro-oesophageal reflux is 
controlled, but the incidence of subsequent tumour formation is unknown. 

Methods: The follow-up of 55 patients who underwent endoscopic ablation of Barrett’s oesophagus by 
argon beam plasma coagulation (ABPC) is reported. Of the 55 patients, nine had low-grade dysplasia, 
nine had high-grade dysplasia and the remainder had non-dysplastic Barrett’s metaplasia. Twelve 
patients had reflux control by antireflux surgery and the remainder received proton pump inhibitor 
therapy. Barrett’s metaplasia was ablated by ABPC to within 2 cm of the gastro-oesophageal junction. 
Results: To date, one patient has died and one patient was unable to complete treatment. The 
remaining patients were followed by regular endoscopic surveillance for a mean of 38-5 months to give a 
total follow-up of 173-5 patient-years. No malignancy has developed in any patient during follow-up. 
Conclusion: The absence of malignant complications in this study of prophylactic ablation of long- 
segment Barrett’s oesophagus strengthens the argument for endoscopic ablation in the prevention of 


oesophageal adenocarcinoma. 


Paper accepted 24 July 2001 


Introduction 


Three decades ago oesophageal adenocarcinoma was 
considered a rare malignancy. A review of 1312 cases of 
oesophageal carcinoma at the Mayo Clinic from 1946 to 
1963 showed that adenocarcinoma accounted for only 0-76 
per cent of all tumours’. Over the past 30 years, however, 
Western populations have witnessed a dramatic change, 
with the incidence of adenocarcinoma rising by 10 per cent 
annually, while the incidence of squamous carcinoma 
remains unchanged’. Taken together with adenocarcino- 
mas of the gastric cardia and gastro-oesophageal junction, 
which seem to be part of the same disease entity, it now 
represents the fastest growing cancer in the Western 
world^?. Most recent data from the North-West of 
England and Wales regions confirm the rising incidence, 
with oesophageal carcinoma occurring in 12-14 per 
100 000 males*’, and adenocarcinomas outnumbering 
squamous cell carcinomas®. This is likely to be an under- 
estimate of the current incidence. 

The strongest risk factor for the development of 
oesophageal adenocarcinoma is Barrett’s oesophagus, a 
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columnar metaplasia of the lower oesophageal epithelium, 
which occurs in approximately 10 per cent of patients with 
gastro-oesophageal reflux disease (GORDY. These 
patients have a 1 per cent annual risk of developing 
adenocarcinoma®*'°, 30-125 times the risk seen in the 
general population’ '. Despite advances in the management 
of the disease, the prognosis remains depressing, with a 
crude 3-year survival rate of around 8 per cent and median 
survival of 5 months overall’, In patients with resectable 
disease the 5-year survival rate is around 20 per cent, with a 
median survival of 18 months^"?. 

Because of the poor prognosis of these tumours once 
established, much attention has focused on the prevention 
of neoplastic progression in Barrett’s oesophagus. One 
possible mechanism that has received much attention 
recently is ablation of the Barrett’s metaplasia. Control of 
GORD alone by medical" or surgical!* methods appears to 
have only a minimal effect in reducing the extent of Barrett's 
metaplasia despite up to 24 months of medical treatment. 
The adaptation of endoscopic techniques such as KTP/ 
Nd-YAG laser", multipolar electrocoagulation!^, photo- 
dynamic therapy! and argon beam plasma coagulation 
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(ABPC), conventionally used for the palliation of 
malignant tumours within the gastrointestinal tract, has 
led to successful ablation of Barrett's oesophagus. Without 
control of gastro-oesophageal reflux the columnar mucosa 
regrows. However, if adequate reflux control is achieved, by 
either medical or surgical means, the denuded area is re- 
epithelialized by squamous epithelium'*. 

In this unit, initial experience with the use of ABPC for 
Barrett's ablation in 30 patients was reported in 19985. 
This technique involves the application of a high-frequency 
current carried to the tissue via a flow of ionized argon gas. It 
is a non-contact technique and the current is able to travel a 
few millimetres to the nearest point of electrical contact 
carried within the gas flow. As an area becomes burnt and 
dried, its electrical conductivity decreases resulting in no 
further energy flow to that area and limiting the depth of 
injury. The depth of injury required to eradicate the 
epithelium has been estimated to be 0.6 mm from 
pathological studies'’ and the depth of penetration 
obtained with ABPC therefore provides adequate tissue 
destruction? with low risk of perforation or stricture 
formation due to deeper muscularis propria damage?" !, 

'The neoplastic potential of this new squamous epithe- 
lium is unknown. To date, all studies examining ablation 
techniques with the goal of preventing neoplastic progres- 
sion of benign Barrett's metaplasia have involved a small 
number of patients or short periods of follow-up, and have 
concentrated primarily on the feasibility of ablating the 
Barrett’s metaplasia with the subsequent regrowth of a 
squamous lining. Now this has been established, attention 
must be focused on whether the ablation of Barrett’s 
metaplasia can safely reduce the incidence of malignant 
progression. 


Patients and methods 


Patients 


Fifty-five patients with long segment (more than 3 cm) 
Barrett's oesophagus underwent ablation. Patients with 
low-grade dysplasia (LGD) and high-grade dysplasia 
(HGD) were also included. All patients with dysplasia 
underwent thorough endoscopic biopsy before ablation to 
exclude invasive adenocarcinoma and diagnoses of HGD 
were confirmed by a second pathologist. All patients had 
control of gastro-oesophageal reflux by either proton pump 
inhibitor (PPI) therapy or antireflux surgery before abla- 
tion, with the PPI dose titrated to provide abolition of reflux 
symptoms. Twenty-four-hour pH monitoring on treat- 
ment was carried out only in patients who failed to show 
satisfactory symptom control. The study was approved by 
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the local research ethics committee and informed consent 
was obtained from all patients. 


Ablation technique 


All ABPC treatments were carried out as a day-case 
procedure under intravenous sedation with midazolam 
5-10 mg. Non-invasive monitoring of pulse, blood pres- 
sure and pulse oximetry were carried out routinely. Ablation 
was performed using the ERBE ‘Beamer 2' electrosurgery 
unit (ERBE Elektromedezin, Tubingen, Germany) via a 
double-channel therapeutic gastroscope. Following oeso- 
phagealintubation the ABPC probe was protruded from the 
end of the endoscope by | ст and positioned 1-2 mm from 
the epithelium to be ablated. А longitudinal strip was 
ablated by gradually withdrawing the scope to the upper 
extent of the Barrett's metaplasia. The gastroscope was then 
advanced after withdrawing the tip of the ABPC probe to 
prevent inadvertent perforation. The procedure was then 
repeated on adjacent mucosa until a strip of epithelium 
1-2 cm wide was ablated. Early in the series the full length 
of a long Barrett's segment was not ablated in one session, 
and ablation was carried out in segments 3-5 cm long. 

The columnar metaplasia (Fig. 14) was ablated in three 
longitudinal columns with intervening mucosal bridges left 
intact (Fig. 1b). At a further session 4 weeks later (Fig. 1c), 
the intervening bridges were ablated. Any residual areas of 
metaplasia (Fig. Id) were ablated at the time of follow-up 
endoscopy (Fig. Je) until the oesophagus was lined by 
squamous epithelium (Fig. If). Ablation of the entire 
Barrett’s segment to within 1 cm of the gastro-oesophageal 
junction was attempted in all patients. During the ablation, 
the insufflated argon gas was aspirated at regular intervals to 
prevent excessive gastric distension. Patients were kept ‘nil 
by mouth’ until full recovery from sedation and oral 
analgesia was provided as required. 

Correlation between the reduction in Barrett’s length 
and the number of treatment sessions was sought by 
calculating the Pearson’s correlation coefficient 
(Microsoft Excel 2000*; Microsoft Corporation, 
Redmond, Washington, USA) and a P value obtained 
using 50 degrees of freedom. 


Follow-up data collection 


Following successful ablation patients were routinely 
followed clinically and endoscopically at 6-month intervals 
for 12 months, then at yearly intervals. Patients with HGD 
were initially reviewed at 3-month intervals for 6 months. 
At endoscopy, random biopsies were taken at 1-cm intervals 
throughout the full extent of the neosquamous epithelium 
along with targeted biopsies of any irregular areas. Biopsies 
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а Pretreatment Ч Residual islands of metaplasia 





C 4 weeks post-ablation 


f Final appearance 


Fig. 1 Endoscopic views of the ablation sequence. a Pretreatment Barrett's oesophagus; b initial ablation in three longitudinal strips; 
c appearance 4 weeks after initial ablation; d residual islands of metaplasia; e ablation of residual metaplastic islands; and f final 
appearance of neosquamous lined oesophagus (note single residual metaplastic island; this was subsequently ablated) 
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were stained with haematoxylin and eosin, and examined for 
any degree of histological atypia or the presence of residual 
‘buried’ intestinal metaplasia. 


Results 


Fifty-five patients underwent ABPC ablation. Nine patients 
had HGD, nine had LGD and the remainder had benign 
metaplasia only. Twelve patients had reflux control by 
antireflux surgery before inclusion, and the remaining 
patients were maintained on proton pump inhibitor 
therapy. All patients on PPI therapy had the dose titrated 
to provide symptom relief (omeprazole 20-60 mg). Two 
patients did not complete the ablation therapy; the 
remaining 53 patients have been followed for a mean(s.d.) 
of 38.5(14.6) months to give a total follow-up of 
173-5 patient-years. The mean follow-up in those with 
any degree of dysplasia or HGD alone was 31-3(17-7) and 
20.8(18.4) months respectively. No adenocarcinomas 
developed in any patient following ablation. No patient 
with initial benign metaplasia progressed to any degree of 
dysplasia. All patients with initial dysplasia who completed 
the ablation therapy had regression of the dysplasia with no 
subsequent recurrence. 

The mean(s.d.) length of Barrett’s epithelium before 
ablation was 6-06(3-15) ст. Barrett’s epithelium was 
ablated to within 1 cm of the gastro-oesophageal junction 
in all but four patients. Two patients were unable to 
complete ablation and are discussed further below. The 
other two patients had 17 and 12 cm of metaplasia initially. 
After seven and six treatment sessions, respectively, 
neosquamous epithelium extended to within 2 cm of the 
gastro-oesophageal junction and ablation was considered 
successful. The mean(s.d.) reduction in Barrett’s segment 
length was 5.00(2-37) cm in those completing ablation. The 
mean(s.d.) number of treatment sessions was 3.02(1.69) and 
there was a significant correlation between the reduction in 
Barrett’s length and the number of treatment sessions 
(Pearson's coefficient 0-60, P « 0-01). Sixteen (30 per cent) 
of the 53 patients have had areas of intestinal metaplasia 
detected beneath the neosquamous epithelium on routine 
histological examination of biopsies taken from the ablated 
epithelium. 

Two patients suffered oesophageal perforation. Both 
patients developed chest pain and mediastinal emphysema 
associated with a tachycardia immediately after ABPC 
treatment. The first patient underwent drainage via a 
thoracotomy but died from respiratory failure shortly 
afterwards. The second patient was kept nil-by-mouth for 
5 days and treated with total parenteral nutrition. He made 
an uneventful recovery and has subsequently shown 
regrowth of squamous mucosa to within I cm of the 
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gastro-oesophageal junction. One further patient required 
readmission to hospital with chest pain following the initial 
treatment. There was no evidence of perforation and the 
symptoms settled within 3 days. At the next treatment 
session, the procedure had to be abandoned owing to 
recurrence of pain and no further treatments were 
attempted. No other complications were encountered. 


Discussion 


Previous studies detailing ablation of Barrett’s oesophagus 
have described the feasibility and efficacy of the techniques, 
and have provided no data to support a reduction in 
malignant risk. The risk of adenocarcinoma development in 
Barrett’s oesophagus is approximately | per 100 patient- 
years of follow-up and current literature suggests that 
around 50 per cent of patients with unifocal HGD will 
progress to invasive adenocarcinoma or multifocal HGD 
within 3 years”. Indeed, up to 50 per cent of patients with 
HGD may have microscopic evidence of invasive adeno- 
carcinoma at diagnosis if examined closely’*?* and not all 
malignancies will be detected even after repeat endoscopy 
and thorough biopsy". Approximately five or six patients 
within this cohort, which includes nine patients with HGD, 
would therefore have been expected to undergo malignant 
progression during the follow-up period of 173.5 patient- 
vears. The lack of any malignancy within this group is 
therefore encouraging. Unfortunately a case-controlled 
comparison within this surveillance programme would not 
be possible as all patients who develop HGD undergo 
surgical resection or ABPC ablation of the dysplastic areas. 

Two oesophageal perforations occurred early in the 
study. The first patient had HGD but was unfit for surgical 
resection owing to significant cardiorespiratory co- 
morbidity. On recognition of the perforation and following 
frank discussion regarding the risks of surgery, the patient 
decided to undergo drainage via a thoracotomy but died 
after operation from respiratory failure. The second patient 
was treated successfully by conservative means. Following 
these complications there have been no further perforations 
in the subsequent 300 ABPC treatments, and the authors 
believe that the two observed were associated with the early 
learning curve. They are likely to be caused by perforation 
of the wall by an ABPC probe protruding from the 
endoscope during coughing or advancement of the endo- 
scope, or by accidental repeated coagulation of the same 
area. 

Although this study suggests a significant potential role 
for ABPC, questions remain regarding the long-term 
neoplastic potential of the new squamous epithelium. 
Residual malignant potential could be derived from two 
areas: the neosquamous epithelium itself or residual 
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intestinal metaplasia buried beneath it. These buried glands 
are formed when superficial destruction of the surface 
mucosa leaves deeper glandular areas undamaged. The re- 
epithelialization of the surface then leads to the glands being 
buried. There are no clear data on whether this residual 
metaplasia maintains a malignant potential, or whether the 
combination of reflux control and protection from nonous 
agents by the covering squamous epithelium halts any 
potential progression. There are two case reports of 
oesophageal adenocarcinoma development following 
Barrett’s ablation^*76, Both apparently developed under- 
neath the new squamous epithelium, raising the possibility 
that they may have arisen from intestinal metaplasia buried 
beneath. Although there was no evidence of malignancy 
before ablation in either case, the development of invasive 
malignancy within 18 and 6 months of ablation may suggest 
the presence of foci of dysplasia missed before ablation. It is 
presumed that any technique that reduces the number of 
potentially malignant cells, in conjunction with reflux 
control to prevent further noxious injury, is likely to result 
in a substantially lower risk of malignant progression. 

In summary, this study demonstrates that ABPC is an 
effective, inexpensive method of Barrett’s ablation. The lack 
of any malignancy during follow-up, including patients 
with initial HGD, suggests it may be an effective method for 
the prevention of oesophageal adenocarcinoma. Further 
studies are under way to characterize the neosquamous 
epithelrum and the buried intestinal metaplasia beneath it. 
The data presented would justify a formal randomized 
controlled trial of ABPC in the prevention of adenocarci- 
noma in Barrett's oesophagus. 
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Backgrounds Bowel preparation using purgatives has previously been shown significantly to increase 
haemoglobin concentration and decrease weight. This prospective randomized study assessed the 
effects of administering intravenous fluid during bowel preparation. 

Methods: Patients having bowel preparation with Picolax® for colonic procedures were randomized 
prospectively to receive no intravenous fluid (group 1) or calculated intravenous crystalloid based on 
body-weight (group 2) during preparation. Physiological, haematological and biochemical variables 
were measured before and after bowel preparation. 

Results: Forty-one patients were recruited with a median age of 69 (range 29-86) years, 22 in group 1 
and 19 in group 2. There was no difference between groups in any of the variables measured before 
bowel preparation. On completion, there was a significant difference between groups in mean weight 
loss (P = 0-01), postural change in systolic pressure (P = 0-015) and serum creatinine concentration 
(P = 0-008). In addition there was a significant fall in erect blood pressure after bowel preperation in 
group 1 (Р = 0-02). The mean urine output in group 1 was 982 ml and in group 2 was 1808 ml 
(P м 0-004). The faeces weight between groups was not significantly different. 

Conclusion: Picolax® bowel preparation has a significant dehydrating effect, which can be minimized by 


administering a simultaneous volume of intravenous fluid (mean 2 litres in this study). 


Paper accepted 1 June 2001 


Introduction 


Two sachets of Picolax? (Ferring Pharmaceuticals, 
Langley, UK) are administered to patients for bowel 
preparation before colonic surgery in our unit. Sodium 
picosulphate is hydrolysed in the colon to reduce water and 
electrolyte absorption, while magnesium citrate acts as an 
osmotic laxative. It was our impression that a large number 
of patients receiving bowel preparation were dehydrated 
when they came to surgery. This prospective randomized 
controlled study assessed the effects of administering 
intravenous fluid during bowel preparation. 


Patients and methods 


Patients recerving bowel preparation for colonic procedures 
were recruited. Patients in group 1 were randomized by 
sealed envelope to recerve no intravenous fluid while those 
in group 2 received a calculated volume of intravenous 
normal saline during bowel preparation, starting at the same 
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time as Picolax? administration (intravenous infusion rate 
per h 4 ml per kg for the first 10 kg, 2 ml per kg for the 
second 10 kg then 1 ml per kg for each subsequent 
kilogram)!. Both groups received two sachets of Picolax? 
6h apart, starting 18 h before operation, and were 
encouraged to drink unlimited clear fluids until 6 h before 
that time. The study received approval from the Plymouth 
local research ethics committee and patients were required 
to give informed consent for inclusion. 

Physiological (weight, pulse, supine and erect blood 
pressure), haematological (haemoglobin, haematocrit) and 
biochemical (sodium, potassium, urea, creatinine, urine 
osmolality) variables were measured immediately before 
starting bowel preparation and repeated 1h before 
procedure or immediately before premedication. Weight 
was measured to the nearest 0.5 kg using a single Seca 
(Hamburg, Germany) analogue scale, which was checked 
annually by the Bristol Scales Company (Bristol, UK). Care 
was taken to ensure that the same clothing was worn at both 
weighings. Blood pressure and heart rate were measured 
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with a Dinamap Compact TS (Johnson and Johnson 
Medical, Tampa, Florida, USA). Supine readings were 
taken after lying undisturbed for 30 min. Subsequent erect 
readings were taken 2 min after sitting or standing. In 
addition, total fluid intake and output, American Society of 
Anesthesiologists (ASA) grade, and weight of faeces 
were recorded. Fluid intake included oral and intravenous 
fluids. 

A sample size of 20 in each group was calculated, based on 
finding a difference in weight between groups of 0.5 kg with 
a standard deviation of 0.55", power of 80 per cent and 
significance level of 0-05. Data were assessed for normality 
using the Shapiro Wilk test and subsequently analysed 
within groups and between groups using paired and 
unpaired t tests as appropriate. P < 0.05 was taken as 
significant. 


Results 


Forty-one patients were recruited with a median age of 69 
(range 29-86) years; there were 22 in group 1 and 19 in 
group 2. There were 26 men and 15 women. There was no 


Table 1 Change in body-weight and serum creatinine level with 
H їй) . 
Picolax” bowel preparation 





Change _ 

= 1602)" 
| 050-3): 
(41805) _ 
880-998. 


Values are mean(s.e.m.). *P < 0-001, +P = 0-009 versus initial (paired 
t test); {P = 0.01, §P = 0-008 versus group 1 (independent samples / test) 


difference between groups in baseline variables, age, sex, 
ASA grade or diagnosis before bowel preparation, and no 
evidence of non-normality in any of the variables studied. 
On completion (Tables 1 and 2), there was a significant 
difference between groups in mean weight loss (P = 0-01), 
postural change in systolic pressure (P = 0.015) and serum 
creatinine level (Р = 0.008). In addition there was a 
significant change in weight within group 1 (P « 0-001), 
fall in erect systolic pressure (P = 0.011), fall in erect 
diastolic pressure (P = 0.023) and fall in supine diastolic 
pressure (P = 0-005). Serum potassium concentration 
decreased significantly in groups 1 and 2 (P = 0.019 and 
P < 0-001 respectively) and supine pulse rate increased 
significantly in both groups (P = 0.046 and P = 0.047 
respectively). The mean difference in fluid input in the 
two groups was 2078 ml. The mean urine output in group 1 
was 982 ml and that in group 2 was 1808 ml (P = 0-004) but 
the faeces weight was not significantly different between 
groups (Table 3). 


Discussion 


A: ® х 3 
Picolax" bowel preparation has previously been shown to 
cause a significantly greater weight loss and increased 


Table 3 Fluid intake versus urine output and faecal loss 





Fluid intake (m) 
Urine output (ml). 
‚ Faecal weight (9). 





Values are mean(s.e.m.). *Mean intravenous input 2 litres, mean oral 
intake 1.7 litres. n.s., Not significant. *independent samples t test 


Table 2 Blood pressure, pulse and serum potassium concentration before and after Picolax? 





Values are mean(s.e.m.). There was a significant difference in postural pressure drop between groups after Picolax? (P = 0.015, independent samples 
t test). n.s, Not significant. “paired ғ test 
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haemoglobin concentration compared with a group of 
matched patients undergoing body surface surgery’. 
Patients of ASA grade 3 were noted to feel faint on standing, 
after bowel preparation. Kutt etal.* also demonstrated an 
increase in haemoglobin concentration before barium 
enema examination. In addition there was a correlation 
between patients with a raised haemoglobin level and those 
experiencing headache. In a retrospective study, Lee etal. 
examined perioperative and postoperative fluid require- 
ments in patients undergoing inpatient versus outpatient 
bowel preparation. The inpatient group was given intra- 
venous fluids overnight whereas the outpatient group 
commenced intravenous fluids 1-2 h before surgery. 
Although there was a shorter length of stay in the outpatient 
group, these patients also had increased perioperative and 
postoperative fluid requirements. In a prospective rando- 
mized study Lawrance et 415 studied five different oral fluid 
regimens in 197 patients and found no difference in any of 
the groups with regard to adverse events. Hill etal.’ 
demonstrated that patients with cellular potassium deple- 
tion were at risk of hypokalaemia after bowel preparation 
with sodium phosphate. 

The present study confirms the dehydrating effect of 
Picolax® bowel preparation as measured by the decrease in 
weight, erect systolic, erect diastolic and supine diastolic 
pressures in group 1, and the significant difference in 
postural pressure change between groups. None of these 
variables changed significantly in group 2, indicating that 
the dehydrating effect was negated with the administration 
of intravenous saline. Interestingly, although both groups 
were encouraged to drink unlimited clear fluids during 
preparation, their oral intake was not significantly different 
(Table 3). In both groups the serum potasstum concentra- 
tion decreased significantly. The supine pulse rate increased 
significantly in both groups, implying a cause other than 
hypovolaemia. 
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In conclusion, Picolax? bowel preparation has significant 
clinical effects, which may be particularly detrimental in 
elderly or cardiovascularly compromised patients. The 
dehydrating effects сап be minimized by administering a 
simultaneous volume of intravenous fluid (mean 2 litres in 
this study). Consideration should also be given to potassium 
replacement. 


Acknowledgements 


The authors thank Mr A. J. Brodribb and Mr C. Brown for 
allowing reporting of their patients and Dr S. Shaw, 
Department of Mathematics and Statistics, University of 
Plymouth, for advice on the statistical analysis. 


References 


1 Advanced Life Support Group. Advwnced Paediatric Life 
Support, The Practical Approach. 2nd ed. London: BMJ 
Publishing Group, 1997. 

2 Saklad M. Grading of patients for surgical procedures. 
Anesthesiology 1941; 2: 281-5. 

3 Barker P, Trotter T, Hanning C. A study of the effect of Picolax 
on body weight, cardiovascular variables and haemoglobin 
concentration. Али R Coll Surg Engl 1992; 74: 318-19. 

4 Kutt E, Hall MJ, Booth A, Virjee J. Barium enemas are a 
headache. Chn Radiol 1988; 39: 9-10. 

5 Lee EC, Roberts PL, Taranto К, Schoetz DJ, Murray JJ, Coller 
JA. Inpatient vs. outpatient bowel preparation for elective 
colorectal surgery. Dis Colon Rectum 1996; 39: 369-73. 

6 Lawrance JA, Massoud TF, Creasy TS, Shatwell W, Mason A, 
Nolan DJ. Colonic preparation with Picolax patient tolerance 
and approaches to fluid replacement. Clem Radiol 1994; 49: 35—7. 

7 Hill AG, Teo W, Sull A, Parry BR, Plank LD, Hill GL. 
Cellular potassrum depletion predisposes to hypokalaemia 
after oral sodium phosphate. Aust N Z F Sury 1998; 68: 856-8. 


wow. bys.co.uk Brush Journal of Surgery 2001, 88, 1363-1365 





Effects of adenosine on ischaemia-reperfusion injury 
associated with rat pancreas transplantation 


Е. Рі, Е. Badosa*, A. Solat, J. Roselló Catafaut, C. Xaust, №. Prats, E. Gelpít and С. Hotter* 


Department of Surgery, Hospital de Viladecans, Institut Catala de la Salut and t Department of Medical Bioana 


515, Instituto de Investigaciones 








Biomédicas de Barcelona, Consejo Superior de Investigaciones Científicas-Instituto de Investigaciones Biomédicas August Pi i Sunyer, Barcelona and 
Department of Animal Pathology, Veterinary School, Universidad Autonoma de Barcelona, Bellaterra, Spain, and “Department of Surgery, Albert 
Einstein Medical Center, Temple University of Medicine, Philadelphia, Pennsylvania, USA 

Correspondence to: Dr С. Hotter, Department of Medical Bioanalysis, Instituto de Investigaciones Biomédicas de Barcelona, Consejo Superior de 
Investigaciones Científicas-Instituto de Investigaciones Biomédicas August Pi i Sunyer, C/Rosselló, 161, 7° planta, 08036 Barcelona, Spain 


(e-mail: ghebam@iibb.csic.es) 


Background: During cold preservation, cellular consumption of adenosine triphosphate leads to 
the accumulation of nucleotides and nucleosides. The precise role of adenosine in modulating the 
inflammatory response of cold-preserved pancreas after reperfusion remains to be elucidated. The aim 
of this study was to assess the influence of adenosine on the inflammatory response associated with the 
process of ischaemia-reperfusion in rat pancreas transplantation. 

Methods: The effect of adenosine from preservation solution on the levels of high-energy nucleotides 
and their breakdown products after cold ischaemic preservation was determined. In addition, the 
inflammatory response associated with the process of ischaemia-reperfusion in pancreas transplantation 
was quantified with and without pretreatment with the adenosine antagonist theophylline, and during 
preservation of the organ in University of Wisconsin solution with and without adenosine. 

Results: Adenosine from preservation solution is able to modify the nucleotide and nucleoside content 
of preserved pancreas, indicating that adenosine is incorporated and metabolized in tissue. 
Administration of the adenosine antagonist to transplanted rats moderated the increases in nitrite and 
nitrate, myeloperoxidase activity and lipoperoxidation levels in the pancreas. 

Conclusion: Adenosine in the preservation solution may enhance the inflammatory response in rat 


pancreas transplantation. 


Paper accepted 16 May 2001 


Introduction 


Ischaemia-reperfusion (I-R) after pancreas transplantation 
may increase the risk of graft pancreatitis, infection and 
vascular thrombosis’. The pathogenesis of I-R is multi- 
factorial’, involving vascular and endothelial damage, 
microcirculatory disturbances and white blood cell accu- 
mulation. All these factors need to be minimized or 
prevented to achieve successful grafting of the transplanted 
organ’, 

I-R following pancreas transplantation is characterized 
by capillary perfusion failure, activation of circulating 
leucocytes and loss of endothelial integrity with an 
accompanying increase in microvascular permeability’. It 
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has been reported previously that alterations in the 
production of vasoactive substances such as eicosanoids", 
platelet activating factor? and nitric oxide play a key role in 
this process®. Nitric oxide, a ubiquitous signal transduction 
molecule, is a potent inducer of tissue injury because of its 
low molecular mass, free radical nature and diverse 
bioactivities’. In addition, nitric oxide production in 
other models of I-R seems to play an important role in 
minimizing the microvascular dysfunction associated with 
reperfusion". 

During ischaemia, cellular consumption of adenosine 5’- 
triphosphate (ATP) leads to an accumulation of adenosine’. 
This product has been shown to protect against extended 
perfusion in cardiac transplantation'®. Synthesized in the 
vascular endothelium and released into the surrounding 
vascular and interstitial compartments, adenosine may also 
be responsible for regulation of the inflammatory response. 


© 2001 Blackwell Science Ltd 


Е. Pj Е Badosa, A. Sola et а/ * isobeemia-reperfusion Injury associated with rat pancreas transplantation 1367 


In addition, it inhibits platelet activation and possesses 
potent antineutrophil properties including inhibition of 
neutrophil activity, homotypic aggregation, superoxide 
generation, and adhesion to the arterial and venous 
endothelium’! All these data suggest that the availability 
of adenosine as a substrate may be an important determi- 
nant of postischaemic metabolic and functional recovery of 
the pancreas subjected to I-R during transplantation. 
However, the exact role of adenosine in ischaemic tissues 
after reperfusion remains unclear. 

Recent evidence also suggests that adenosine, by means of 
a receptor-mediated mechanism, stimulates the production 
of nitric oxide by endothelial cells'*, and that stimulation of 
nitric oxide production is dose dependent and present at 
physiological adenosine concentrations!?. It has also been 
reported that nitric oxide can modulate adenosine release! . 

During pancreatic transplantation nitric oxide can induce 
an inflammatory response characterized by increased 
neutrophil recruitment". Since adenosine is able to 
regulate the inflammatory response per se or through 
induction of nitric oxide synthesis, and as nitric oxide acts 
to induce injury in pancreas transplantation, this study was 
designed to determine the influence of exogenous adeno- 
sine on the modulation of nitric oxide synthesis and on the 
inflammatory response in the I-R syndrome associated with 
transplantation of the rat pancreas. To this end it was 
investigated whether adenosine in the preservation solution 
can be metabolized in tissue and is able to modify the 
nucleotide and nucleoside profile in the pancreas during 
preservation. The effects of adenosine antagonism on the 
development of the inflammatory response after reperfu- 
sion of the preserved graft were also studied. 


Materials and methods 


The study was performed with male Sprague-Dawley rats 
weighing 300-350 g (Ifa-Credo, Barcelona, Spain). 
Animals were anaesthetized with intraperitoneal 10 per 
cent urethane (Fluka, Buchs, Switzerland) (10 ml/kg) and 
placed in a supine position. All studies complied with the 
European Union regulations for experimental animals. 


Isolation of the pancreas 


Isolation of the pancreas was carried out through a median 
laparotomy, as described previously in experimental pan- 
creas transplantations in the rat!*. Animals were placed in 
the supine position on a heating pad to maintain body 
temperature between 36 and 37°C. The donor pancreas was 
procured from the donor rat by isolating the organ and its 
vascular supply from the aorta, including the superior 
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mesenteric artery and coeliac axis as arterial inflow and the 
portal vein for venous outflow. The graft was flushed with 
5 ml preservation solution and maintained at 4°C with a 
gauze soaked in cold saline, removed from the animal and 


immersed in preservation solution at 4°C. 


Pancreatic transplantation 
Pancreatic transplantation was carried out via a median 
laparotomy as described previously!?. After isolation of the 


pancreas and immersion in preservation solution, the graft 
from the donor rat was placed in a heterotopic position and 
revascularized using the infrarenal segments of the vena 
cava and the aort» of the recipient. Both vessels were 
partially clamped for about 15 min. The graft was kept cold 
with gauze soaked in saline at 4?C. An end-to-side 
anastomosis was performed between the aortic segment of 
the graft and the aorta of the recipient, and similarly 
between the portal vein and the infrarenal vena cava of the 
recipient. Both anastomoses were performed using 9/0 
polypropylene and 7/0 silk. The duodenum was removed 
from the pancreas by dividing the attached pancreas as 
closely as possible to the duodenum, before reperfusion. 


Materials 

Allopurinol, lactobionic acid, reduced glutathione, raffi- 
nose pentahydrate, potassium hydroxide and adenosine 
were from Sigma (St Louis, Missouri, USA). Hydroxyethyl 
starch was obtained as a pure powder from Elhoes, 
Fresenius (Hamburg, Germany) and University of 
Wisconsin solution (UW) was from Dupont Pharma (Bad 
Homburg, Germany). Modified UW (without adenosine) 
was prepared under controlled sterile conditions at the 
Central Pharmaceutical Service of the hospital. Solution 
was prepared freshly and used immediately. 


Effect of adenosine on high-energy nucleotides in 
the preserved graft 
To evaluate the effect of adenosine on high-energy 
nucleotides and their degradation products in pancreatic 
grafts, two groups of animals were studied. In group 1 the 
graft was flushed with 5 ml UW without adenosine 
(modified UW), and tissue samples were obtained after 0, 
6 and 12 h of preservation (я = 8 for each timepoint). In 
group 2 the pancreatic graft was flushed with 5 ml UW and 
tissue samples were collected as for group 1 ( = 8 for each 
timepoint). 

Tissue was used to evaluate the levels of ATP, adenosine 
5'-diphosphate (ADP), adenosine 5'-monophosphate 
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(АМР), adenosine, inosine and xanthine by high-perfor- 
mance liquid chromatography (HPLC). 


Effect of adenosine on the inflammatory response 
after reperfusion of the preserved graft 


To evaluate the importance of adenosine in the develop- 
ment of the inflammatory response after transplantation a 
third group of rats was studied, which was subdivided into 
the following subgroups. (a) Control animals subjected to 
anaesthesia and laparotomy (л = 6). (b) Rats that underwent 
pancreas transplantation, with 12 h of donor organ 
preservation in UW at 4?C before revascularization in the 
recipient rat (л = 8). (c) Rats that underwent pancreas 
transplantation with 12 h of preservation in UW, but with 
administration of an adenosine antagonist before revascu- 
larization (theophylline pretreatment; 10 mg/ml intraper- 
itoneally, a dose shown previously to be effective!^); the 
donor rat was also pretreated with intraperitoneal theophyl- 
line 10 mg/ml before graft removal (л = 8). (d) As in 
subgroup (b) but pancreas preservation was done in 
modified UW (n « 8). 

Blood and pancreatic tissue samples were obtained 
immediately in the control group and after 30 min of 
reperfusion in the other groups. Plasma lipase was evaluated 
as an index of pancreatic damage. The inflammatory 
response was measured by (1) the index of neutrophil 
recruitment, evaluated as myeloperoxidase (MPO) activity; 
(2) oxidative stress, evaluated as lipoperoxidation index 
(thiobarbiturate (TBA)-reactive substance); and (3) nitric 
oxide generation, evaluated as tissue nitrite and nitrate 
levels. 


Biochemical assays 


Nucleotide analysis 

Samples of pancreas, weighing approximately 100-150 mg, 
were placed in 1-0 ml 3-6 per cent perchloric acid solution 
and homogenized immediately (S25N-8G; Labortechnik, 
Stauffen, Germany). Following homogenization, nucleo- 
tide and nucleoside levels were determined by HPLC as 
described previously"?. 


Myeloperoxidase assay 

MPO was measured photometrically using 3,3 ,5,5'-tetra- 
methylbenzidine as a substrate. Samples of pancreas were 
macerated with 0.5 per cent hexadecyltrimethylammonium 
bromide in phosphate buffer 50 mmol/l, pH 6-0. 
Homogenates were then disrupted for 30s using a 
Labsonic (B. Braun, Melsungen, Germany) sonicator at 
20 per cent power and subsequently snap-frozen in dry ice 
and thawed on three consecutive occasions before sonica- 
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tion for 30 s. Samples were incubated at 60?C for 2 h and 
then centrifuged at 4000g for 12 min. Supernatants were 
collected for MPO assay. Enzyme activity was assessed 
photometrically at 630 nm. The assay mixture consisted of 
20 ul supernatant, 10 ul tetramethylbenzidine (final con- 
centration 1-6 mmol/l) dissolved in dimethylsulphoxide, 
and 70Ш hydrogen peroxide (final concentration 
3-0 mmol/l) diluted in phosphate buffer 80 mmol/l, 
pH 5-4. An enzyme unit was defined as the amount of 
enzyme that produces an increase of 1 absorbance unit per 


NET 
min”. 


Lipoperoxidation 

Lipid peroxidation was determined by the TBA reaction, 
measuring the formation of malondialdehyde (TBA-reac- 
tive substance). Some 2 ml 20 per cent trichloroacetic acid 
was added to 2 ml homogenate. After mixing and centri- 
fuging, 1 ml TBA water solution (0.67 per cent) was added 
to the supernatant and boiled for 60 min. After cooling, 
optical density at 530 nm was measured”’. 


Lipase assay 

Lipase activity was measured in heparinized blood plasma 
using a commercial kit (Boehringer, Mannheim, Germany), 
according to the supplier's instructions. 


Nitric oxide production 

Nitric oxide production in pancreatic tissue was determined 
by tissue accumulation of nitrite and nitrate, using a 
modification of a method described elsewhere”. Briefly, 
frozen tissue specimens were homogenized in 3 ml Tris- 
hydrochloride 100 mmol/l, pH 4-0, at 4°C. Homogenates 
(2 ml) were centrifuged at 100 000g for 60 min and 200 ul 
of each supernatant was transferred to 1.5-ml Eppendorf 
tubes. Nitrate was reduced to nitrite with 0.5 units nitrate 
reductase in the presence of reduced nicotinamide adenine 
dinucleotide phosphate (NADPH) 50 umol/l and flavine 
adenine dinucleotide (FAD) 5 mol/l. The excess of 
NADPH was oxidized in the presence of pyruvate 
0.2 mmol/l and 1 ug lactate dehydrogenase. Nitrite was 
determined with Greiss reagent by adding sulphanilic acid 
1 mmol/l and hydrochloric acid 100 mmol/l. After incuba- 
tion for 5 min tubes were centrifuged and 150 ul super- 
natant was transferred to a 96-well microtitre plate. After a 
first reading of the absorbance at 595 nm, 50 ul naphthy- 
lenediamine was added. After 15 min of incubation the 
absorbance was compared against a sodium nitrite standard. 


Protein measurement 

Total protein concentration in pancreatic homogenates was 
determined using a commercial kit (Bio-Rad, Munich, 
Germany). 
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Histological study 


Samples of pancreas were fixed in 10 per cent neutral 
buffered formalin, paraplast embedded, cut into 5-шп 
sections and stained with haematoxylin and eosin following 
standard procedures. The sections were evaluated by light 
microscopy. 


Statistical analysis 


Data are expressed as mean(s.e.m.) and were evaluated 
statistically by analysis of variance, followed by Student- 
Newman-Keuls test. P < 0.05 was considered to be 
significant. 


Results 


Effect of adenosine from the preservation solution 
on high-energy nucleotides and their breakdown 
products in the preserved graft 


Fig. 1 shows the total content of high-energy nucleotides 
and nucleosides (ATP, ADP, AMP, adenosine, inosine, 
hypoxanthine and xanthine) after various preservation 
periods. The total content of high-energy nucleotides and 
their breakdown products remained constant at all times. 
However, significant increases in the total content were 
observed in tissues preserved in UW compared with those 
preserved in the modified UW. 


5000 |- [J Modified UW $ 
UW 


* 


4000 


3000 ~ 


2000 





Total nucleotides + nucleosides 
(pmol per mg wet weight) 


1000 r- 





0 6 12 
Preservation time (h) 


Fig. 1 Mean(s.e.m.) total nucleotide and nucleoside content 
(adenosine 5’-triphosphate + adenosine 5’-diphosphate + 
adenosine 5'-monophosphate + adenosine + inosine + xanthine) 
in pancreatic grafts flushed and preserved with University of 
Wisconsin solution (UW) or modified UW for 0, 6 and 12 h. 
*P < 0.05 versus modified UW (Student Newman Keuls test) 
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Fig. 2 shows the tissue levels of ATP, ADP, AMP, 
adenosine, inosine and hypoxanthine/xanthine after the 
different preservation periods evaluated in this study. In the 
two solutions studied, levels of ATP and ADP decreased 
steadily as a function of the duration of preservation. Levels 
of AMP, adenosine, inosine and hypoxanthine/xanthine 
increased initially, and remained stable between 6 and 12 h 
of preservation. Significant increases in levels of AMP, 
adenosine, inosine and hypoxanthine/xanthine were seen in 
grafts preserved in UW compared with levels in grafts 
preserved in solution without adenosine (modified UW). 


Effect of adenosine from the preservation solution 
on the inflammatory response after reperfusion of 
the preserved graft 


To evaluate the role of exogenous adenosine on the 
development of the tissue inflammatory response after 
pancreas transplantation, the effects of administration of 
the adenosine antagonist theophylline on this response were 
studied. 

Transplantation (using UW as preservation solution) 
induced an increase in the levels of TBA-reactive substance 
and MPO in tissue in comparison with the control group 
(Fig. 3). This increase was prevented by administration of 
theophylline before transplantation, or when the pancreas 
was preserved with the preservation solution without 
adenosine. 

Increased levels of lipase were observed after transplanta- 
tion using UW as preservation solution, but administration 
of theophylline or preservation without adenosine reduced 
lipase levels (Fig. 4). 

Fig. 5 shows the levels of nitric oxide in tissue, evaluated 
as nitrite and nitrate production. Increased levels were 
observed after transplantation using UW, whereas pre- 
treatment with theophylline or preservation without 
adenosine had no effect on nitric oxide production in 
pancreatic grafts. 

The histological findings confirmed the biochemical 
results (Fig. 6). Lesions observed in the transplanted group 
consisted of margination and adherence of polymorpho- 
nuclear (PMN) leucocytes to the endothelium of interstitial 
small vessels (Fig. 6b, arrowhead) and PMN leucocyte 
perivascular infiltration (Fig. 6c, arrowhead). In contrast, 
lesions in the group treated with theophylline were minimal 
and consisted of a small number of PMN leucocytes around 
interstitial vessels (Fig. 6d, arrows). The same minimal 
lesions were observed in the transplanted group in which 
preservation solution without adenosine was used (Fig. 6e). 
In all the transplanted groups slight interstitial oedema and 
very small focal areas of pancreatic necrosis were seen. 
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Fig. 2 Mean(s.e.m.) adenosine 5’-triphosphate (ATP), adenosine 5 "-diphosphate (ADP), adenosine 5 "-monophosphate (AMP), 
adenosine, inosine and xanthine/hypoxanthine levels in pancreatic grafts flushed and preserved with a University of Wisconsin solution 


(UW) or b modified UW for 0, 6 and 12 h. *P < 0-05 versus UW (Student Newman Keuls test) 


Discussion 


Simultaneous pancreas-kidney transplantation has become 
a standard procedure in patients with type I diabetes 
mellitus and endstage renal disease?. However, graft 
pancreatitis is still a major problem, and I-R injury is an 
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important event in the pathogenesis of this condition. 
Endothelial dysfunction, with the development of peri- 
vascular oedema and neutrophil adhesion, is found very 
early in the I-R injury of the pancreas. 

Adenosine is reported to be one of the inflammatory 
mediators involved in regulating I-R injury”; it may 
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Fig. 3 Mean(s.e.m.) a lipoperoxidation levels and b myeloperoxidase (MPO) activity in pancreatic tissue from controls; rats 
transplanted with donor organ subjected to 12 h of preservation in University of Wisconsin solution (UW) and 30 min of reperfusion; 
transplanted rats pretreated with theophylline; and rats transplanted with donor organ subjected to 12 h of preservation in modified 
UW. *P < 0.05 versus control; +P < 0-05 versus transplanted UW group (Student Newman Keuls test) 
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Fig. 4 Mean(s.e.m.) lipase levels in plasma corresponding to the 
following groups: controls; rats transplanted with donor organ 
subjected to 12 h of preservation in University of Wisconsin 
solution (UW) and 30 min of reperfusion; transplanted rats 
pretreated with theophylline; and rats transplanted with donor 
organ subjected to 12 h of preservation in modified UW. 

*P < 0-05 versus control; ЇР < 0-05 versus transplanted UW group 
(Student Newman Keuls test) 


prevent some of the effects of the I-R injury associated with 
transplantation procedures ^*^^. In addition, adenosine has 
been shown to mediate various biological actions such as 
increased blood flow, vasodilatation, inhibition of free 
radical production, suppression of neutrophil activation 
and prevention of platelet aggregation" ”*. The deleterious 
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Fig. 5 Mean(s.e.m.) nitrite + nitrate levels in pancreatic tissue 
corresponding to the following groups: controls; rats 
transplanted with donor organ subjected to 12 h of preservation 
in University of Wisconsin solution (UW) and 30 min of 
reperfusion; transplanted rats pretreated with theophylline; and 
rats transplanted with donor organ subjected to 12 h of 
preservation in modified UW. *P « 0-05 versus control (Student 


Newman Keuls test) 


effect of adenosine was also described by Raschke and 
Becker^?; administration of a selective adenosine antagonist 
prevented functional injury by neutrophils in a heart I-R 
model. 

'The adenosine contained in UW provides the preserved 
cells with substrates for the regeneration of ATP during the 
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C Transplanted, UW 





Є Transplanted, modified UW 


reperfusion period following cold storage", but adenosine 
is also produced endogenously by the breakdown of ATP 
nucleotides during ischaemia'". While it has been shown 
that enhancement of endogenous adenosine attenuates the 
ischaemic cardiac?! and liver? injury, fewer studies have 
addressed the role of adenosine in pancreas preservation. 
Adenosine in UW-preserved tissues may come from two 
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d Transplanted, theophylline 


Fig. 6 Histological lesions of the pancreas (representative of the 
mean of eight qualitative observations per group). a Control 
group; b and c group transplanted with donor organ subjected to 
12 h of preservation in University of Wisconsin solution (UW) 
and 30 min of reperfusion; d transplanted rats with theophylline 
pretreatment; e group transplanted with donor organ subjected 
to 12 h of preservation in modified UW (haematoxylin and cosin 
stain; original magnification X 215) 


potential sources: it may be an initial constituent of UW, or 
it may be formed by degradation of ATP during ischaemia. 
Toascertain whether adenosine in the preservation solution 
could modify tissue adenosine content after preservation, 
the adenosine content in tissues preserved in UW was 
compared with that found in tissues preserved in UW 
without adenosine (modified UW). Preservation of the 
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pancreas in UW led to a significant increase in the total 
nucleotide and nucleoside content compared with preser- 
vation in modified UW. This indicates that adenosine from 
the preservation solution may be able to modify the tissue 
metabolism of high-energy nucleotides. 

The kinetics of adenine nucleotide degradation and 
corresponding appearance of nucleosides followed a similar 
pattern in the two solutions studied. In general terms, ATP 
and ADP levels showed a tendency to decrease as a function 
of the length of the preservation period, whereas AMP, 
adenosine, inosine and hypoxanthine/ranthine showed a 
constant steady increase. In addition, levels of adenosine, 
inosine and hyporanthine/xanthine were higher in UW- 
preserved tissues than in tissues preserved in the solution 
without adenosine. The higher percentage of adenosine in 
the UW-preserved pancreas indicates that adenosine from 
the preservation solution is incorporated into the tissue. On 
the other hand, the accumulation of hypoxantbine/xanthine 
and inosine indicates that adenosine is partly metabolized to 
its degradation product, hyporanthine/xanthine, which 
enhances superoxide anion formation by ranthine oxidase. 

The accumulation of xanthine could act as a trigger for 
the production of oxygen free radicals during reperfusion, 
since pharmacological interventions aimed at decreasing 
this substrate of xanthine oxidase can decrease the severity 
of the injury in canine models of global ischaemia and 
reflow”. In addition, it has been shown that administration 
of adenine nucleotides is potentially harmful if they are 
degraded during ischaemia, leading to the production of 
greater amounts of hyporanthine and, therefore, increased 
generation of oxygen free radicals during reperfusion?^. 

The effect of an increased concentration of xanthine in 
the UW-preserved pancreas may be reduced by the action 
of allopurinol, a xanthine oxidase inhibitor**’*, also present 
in UW. While the increased content of nucleotides may 
have beneficial effects, the increased hyporanthine/ 
xanthine formation may lead to harmful effects, but the 
role of nucleotide and nucleoside content in preservation 
has not been evaluated in this study. Adenosine appears to 
be а key component in UW?*?738) since its supply to the 
graft during preservation stimulates ATP synthesis and 
improves the viability of the ischaemically damaged 
pancreas’*®, Tt has also been shown to reduce the release 
of toxic oxygen metabolites from neutrophils!!, serving as 
an endogenous modulator of superoxide anion generation. 
However, adenosine stimulates nitric oxide production by 
endothelial cells'*, and nitric oxide may also act as an 
inducer of the inflammatory response after pancreas 
transplantation!" since nitric oxide inhibition is able to 
induce the release of endothelin and neutrophil recruit- 
ment’; this may well indicate that enhanced adenosine 
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levels during pancreas preservation also increase the 
subsequent inflammatory response. 

The present study also investigated the role of the 
presence of adenosine in regulating the inflammatory 
response in early reperfusion. The results indicate that 
adenosine in rat pancreas transplantation increases oxida- 
tive stress and the recruitment of neutrophils after the 
reperfusion of the preserved pancreas, suggesting that in 
these experimental conditions adenosine enhances the 
inflammatory response of the pancreas. This is supported 
by the observation that administration of the adenosine 
antagonist theophylline or preservation in UW without 
adenosine decreased lipoperoxidation and neutrophil 
recruitment ш the pancreas, evaluated in this study as 
"'BA-reactive substance formation and MPO activity. The 
histological results also confirmed the action of adenosine 
as an inducer of the inflammatory response. There was 
minimal neutrophil infiltration in the pancreas preserved in 
UW without adenosine (Fig. бе) or in the antagonist- 
treated group (Fig. 6d), compared with the increased 
neutrophil recruitment 1n transplants preserved in UW. 

The fact that use of UW without adenosine had the 
same effect on the inflammatory response as theophyl- 
line pretreatment indicates that the observed effects 
may be attributed to the reduced adenosine and not to 
theophylline-specific effects. One of the ways in which 
adenosine in UW may enhance the inflammatory 
response is via its action on nitric oride release. As 
observed in Fig. 5, preservation in UW without 
adenosine or administration of adenosine antagonist to 
transplanted rats resulted in decreased levels of nitric 
oxide generation in pancreatic tissue. This result 
indicates that adenosine enhances the inflammatory 
response in pancreatic transplantation, and in addition 
enhances nitric oxide release; however, a cause-effect 
relationship can be suggested only tentatively, as other 
mechanisms of action of adenosine may be responsible 
for this inflammatory action. 

Among the possible mechanisms that may contribute to 
the inflammatory actions of adenosine, accumulated 
xanthine (a consequence of adenosine metabolism) could 
actas an inducer of the inflammatory response. In this case, 
the transplanted group treated with theophylline allowed 
discrimination of the effects of adenosine only from those 
resulting from xanthine. 

It is clear that the UW is highly efficient for pancreas 
transplantation?’ and in clinical conditions". Several 
studies have investigated which components of UW are 
essential for successful preservation of the pancreas). The 
aim of this study was to determine whether the presence of 
adenosine in the preservation solution affects the inflam- 
matory response in early reperfusion, and whether the 
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introduction of adenosine antagonists may prevent this 
early inflammatory response. The findings suggest that 
adenosine may act as an inducer of the inflammatory 
response in early reperfusion after pancreas transplantation. 
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Background: Graft patency is usually the primary endpoint in studies of peripheral arterial bypass 
surgery, but gives only a limited indication of clinical outcome. The aim of this study was to evaluate 
reintervention as a study endpoint after femorodistal bypass surgery. 

Methods: The database from a multicentre, prospectively planned study of 517 patients undergoing 
femorodistal bypass for severe ischaemia was used to investigate the predictive value of technical 
endpoints. Clinical symptoms, graft patency, vascular interventions and clinical outcomes were recorded 
for 12 months after operation. 

Results: Complete follow-up data were obtained on 498 patients (96 per cent). Success in terms of 
patients’ need for reintervention agreed with clinical outcome in 90 (95 per cent confidence interval 
(c.i.) 87-93) per cent of cases. Primary and secondary patency agreed with the clinical outcome in 80 (95 
per cent c.i. 77-84) and 81 (95 per cent c.i. 78-85) per cent of patients respectively. However, the best 
agreement with clinical outcome was obtained from the composite endpoint of ‘patient alive without 
reintervention': 92 (95 per cent c.i. 90-94) per cent. 

Conclusion: Recording the number of patients who did not need reintervention for 12 months after 
femorodistal bypass gave a more accurate assessment of the number with clinical improvement than was 
obtained by recording bypass graft patency. Inclusion of patient survival in a composite endpoint 
increased the clinical relevance of this endpoint in patients with severe ischaemia who had femorodistal 


bypass surgery. 
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Introduction 


Reports of studies on peripheral arterial bypass procedures 
commonly include a number of outcome measures includ- 
ing primary and secondary graft patency and amputation 
rate. All are useful and represent different aspects of the 
overall clinical picture. However, statistical hypothesis 
testing in comparative studies requires the identification 
ofa single primary endpoint. The question then arises as to 
which endpoint is the most important or clinically relevant. 

Analysis of the primary graft patency rate is generally 
used as the principal assessment of the technical success of 
the initial peripheral bypass procedure. Secondary patency 
provides a measure of the cumulative technical success of 
surgical efforts to provide a blood supplv to a leg. However, 
it has been demonstrated that even secondary graft patency 
is not always a reliable guide to clinical outcome! and there 
is a growing awareness that patency alone provides 
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insufficient information to compare outcomes in peripheral 
bypass surgery". 

An advantage of using patency, primary or secondary, as a 
trial endpoint is that it can be determined objectively, 
assessment of symptom severity is inevitably more sub- 
jective, depending on information elicited from the patient. 
To be more useful than graft patency, an endpoint should be 
clear and objectively verifiable, as well as being relevant to 
patient’s symptoms. 

As some patients have a successful outcome despite an 
occluded bypass, one option would be to establish the 
number of patients who underwent reintervention to 
improve blood flow after the initial procedure. The number 
of patients free from intervention might be expected to 
provide a good indication of the proportion who had a good 
clinical outcome. Using this variable, operations in patients 
whose bypass remained patent for long enough to allow a 
lasting improvement in the clinical situation could be 
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classified as successful even if the bypass subsequently 
occluded. Further options for obtaining a more accurate 
assessment of the number of patients with a clinical 
improvement would be to use compound endpoints 
encompassing both technical and clinical variables. The 
database from a large, prospectively planned trial was 
analysed in order to establish how well different endpoints 
agreed with the clinical outcome. 


Patients and methods 


Patients were studied prospectively in a trial of adjuvant 
pharmacotherapy in femorodistal bypass procedures’. The 
patients all had arterial bypass surgery for severe ischaemia 
with the proximal anastomosis above the knee and the distal 
anastomosis below the knee, principally to the tibioper- 
oneal trunk, the anterior tibial, posterior tibial or peroneal 
arteries. 

Before surgery all patients were classified as having grade 
III or IV peripheral arterial occlusive disease according to 
the Fontaine classification. Twelve months after operation 
patients were reclassified according to Fontaine grade: 
grade I was defined as no symptoms of ischaemia in the 
relevant leg, grade II as intermittent claudication, grade III 
as ischaemic rest pain and/or the use of analgesics to control 
rest pain, and grade IV as the presence of ischaemic ulcers or 
gangrene with or without rest pain. Bypass graft patency was 
recorded at the same intervals as clinical symptoms and was 
confirmed by angiography or duplex ultrasonography if 
necessary. 

Assessment of clinical symptoms and bypass graft patency 
for each patient was based on the limb operated on entry 
into the study; only one reconstruction per patient was 
included. All surgical or catheter procedures performed in 
the same leg as the initial femorodistal bypass were recorded 
for 12 months. Amputations of toes or the forefoot were 
classified as minor amputations, and those above the ankle 
(below knee, through or above knee) were classified as major 
amputations. 

The following reinterventions in the relevant leg were 
included: any intervention intended to maintain or restore 
patency of the original bypass, any new bypass in the same 
leg, and any amputation above the ankle. Amputations or 
other mterventions in the other leg were not included. 
Minor amputations in the ipsilateral leg were also not 
included in this analysis as many were planned at the time of 
the femorodistal bypass, but performed shortly afterwards. 

The outcome at 12 months was calculated for a number 
of different technical and composite endpoints. Technical 
endpoints were calculated according to the following 
definitions: primary patency (patency without reinterven- 
tion following the initial bypass procedure), secondary 
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patency (patency with or without reintervention) and 
intervention free (the patient did not need any surgical or 
catheter intervention in the ipsilateral leg following the 
initial bypass procedure). 

Composite technical and clinical endpoints were calcu- 
lated according to the following definitions: patient alive 
with an intact leg and primary patency (patient alive without 
a major amputation and with primary patency of the bypass 
graft), patient alive with an intact leg and secondary patency 
(patient alive without a major amputation and with 
secondary patency of the bypass graft) and patient alive 
without reintervention (patient alive without any surgical or 
catheter intervention in the ipsilateral leg following the 
initial bypass procedure). 

The extent to which the different technical and compo- 
site endpoints were associated with a good clinical outcome 
was investigated by comparison with the clinical outcome at 
12 months. Good clinical outcome was defined as Fontaine 
grades I or П at 12 months; poor clinical outcome was 
defined as Fontaine grades III or IV, or a major amputation. 

Patients were included in each analysis when the relevant 
information on (1) patency or vascular interventions and 
(2) clinical outcome was available. In the case of the 
composite endpoints where death was included as a 
component, all patients were included, no outcome being 
interpreted as death and a poor clinical outcome. The 
calculations of agreement between the various endpoints 
and clinical outcome were based on absolute numbers of 
patients. 

Considering the clinical outcome to be the correct result, 
the false-positive and false-negative rates that would have 
resulted from using each of the technical and composite 
endpoints as the primary endpoint were calculated. The 
extent of the agreement of the different endpoints with 
clinical outcome was compared using the percentage of 
patients with agreement and 95 per cent confidence 
intervals. 


Results 


Five hundred and seventeen patients underwent femor- 
odistal bypass and were included in the study. Data on both 
clinical outcomes and bypass patency at 12 months were 
available on 498 patients (96 per cent), of whom 419 had not 
undergone amputation or died before graft occlusion and 
could be included in the comparison of patency rates with 
clinical outcome. Information on both clinical outcomes 
and reinterventions was available for 414 patients who had 
not died before reintervention and could therefore be 
included in the comparison of reintervention rate and 
clinical outcome. 
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Vascular interventions performed 


А total of 426 reinterventions were performed in the 
relevant leg in 239 patients in the first 12 months after the 
initial femorodistal bypass procedure (Table Г). The major- 
ity of these patients underwent a thrombectomy or other 
surgical revision of the graft owing to occlusion or 
threatened occlusion. A smaller number of patients received 


Table 1 Frequency of different types of reintervention 





2894462) _ 
_ 215 (41-6) 





Values in parentheses are percentages 


a completely new bypass graft in the same leg. One or more 
percutaneous angioplasties were performed in 16 patients, 
of whom seven also underwent other procedures. 
‘Twenty-four ofthe patients (5 per cent) underwent only a 
minor amputation and no other reinterventions in the 
relevant leg. The major amputations consisted of 83 below- 
knee amputations and revisions, and 34 above- or through- 
knee amputations and revisions. Nine patients (2 per cent) 
underwent two major amputations on the same leg. "Ге 
percentage of patients who had any reintervention was high, 
irrespective of the bypass technique and material used 


(Table 2). 


Technical endpoints 


"The extent to which the intervention-free rate represents 
the patients with a good clinical outcome was recorded for 
the 414 patients who survived to 12 months or who had a 
vascular procedure before that (Fig. Г). A total of 236 
patients was intervention free, but 41 of these had a poor 
clinical outcome at 12 months. These 41 patients could be 
considered as false positives if being intervention free was 


Table 2 Rate of reintervention by bypass procedure with and without major amputations 





v. Patients with no reintervention 
41 





Fig. 1 Concordance of patients with no reintervention and 
clinical outcome at 12 months. Shading represents concordance 
between technical and clinical outcome (n = 414) 
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Patients with good clinical outcome P 
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Fig. 2 Concordance of patients with secondary patency and a 
good clinical outcome at 12 months. Shading represents 
concordance between technical and clinical outcome (7 = 419) 
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interpreted as indicating a good clinical outcome, a false- 
positive rate of 10 per cent. 

А small proportion of the reinterventions were indicated 
by the development of graft stenoses. АП of these patients 
reported persisting or recurrent symptoms, in addition to 
satisfying haemodynamic criteria for the intervention. An 
intervention performed for an asymptomatic stenosis could 
have been considered a false-negative result in that the 
patient would not actually have had an adverse clinical 
outcome at the time of the reintervention. However, there 
were no false negatives, as the interventions in all 178 
patients were indicated by a poor clinical outcome to the 
initial bypass procedure, even if 46 of the patients 
subsequently had a good outcome. There was therefore a 
concordance of reintervention as an endpoint with the 
clinical outcome from the initial operation in 90 per cent of 
patients. 

This was compared with the concordance of primary and 
secondary patency with clinical outcome; for primary 
patency a false-positive rate of 7 per cent, a false-negative 
rate of 13 per cent and a concordance of 80 per cent were 








Values in parentheses are 95 per cent confidence intervals 






Patients alive without reintervention 
41 






Patients with good clinical outcome 
46 





Fig. 3 Concordance of 'patient alive without reintervention' and 
clinical outcome at 12 months. Shading represents concordance 
between technical and clinical outcome (7 = 517) 
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found. The respective figures for secondary patency were 
13, 5 and 81 per cent (Fig. 2). 


Combined technical and clinical outcome measures 


The number of patients in whom the composite endpoint 
agreed with the clinical outcome was tabulated for patients 
alive without reintervention, patients alive with an intact leg 
and primary patency, and patients alive with an intact leg 
and secondary patency (Table 3). 

The endpoint ‘patient alive without reintervention’ 
showed a false-positive rate of 41 of 517 patients (8 per 
cent) (Fig. 3). There were, in effect, no false negatives as it 
was assumed, as with reintervention alone, that all 46 
patients undergoing a reintervention and having a good 
outcome would otherwise have had a poor outcome. 

The false-positive rate was lower for ‘patient alive with an 
intact leg and primary patency’ at 28 of 517 (5 per cent), but 
higher for ‘patient alive with an intact leg and secondary 
patency’ at 56 of 517 (11 per cent) (Fig. 4). This was 
balanced in these two composites endpoints by respective 







Patients alive with an 


intact leg and secondary patency 
56 







Patients with good clinical outcome 
22 






Fig. 4 Concordance of ‘patient alive with an intact leg and 
secondary bypass patency’ and clinical outcome at 12 months. 
Shading represents concordance between technical and clinical 
outcome (7 = 517) 
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false-negative endpoint rates of 54 of 517 (10 per cent) and 
22 of 517 (4 per cent). 


Comparison of different endpoints 


'The false-positive and false-negative rates that occurred 
taking each of the various technical and composite end- 
points as surrogates for clinical outcome (measured by 
Fontaine grade) are summarized in Table 3. The best overall 
concordance of endpoint and clinical outcome was obtained 
with patients who had no reintervention or were ‘alive 
without reintervention'. Excluding patients who only had 
angioplasty of a graft stenosis from the intervention group 
did not improve the concordance of these endpoints with 
clinical outcome. 


Discussion 


The concept of a single primary endpoint for a clinical trial 
conforms to widely accepted statistical principles. This can 
be a single variable or a composite endpoint resulting from 
the summation or combination of several variables or 
discrete categories, but it should be well defined a priori, and 
clinically relevant. 

Clinical trials in peripheral bypass surgery usually report 
bypass patency as the primary endpoint'. However, 
considerable discrepancies between patency rates and 
clinical outcome have been reported? and it has been 
suggested that additional information on the clinical 
outcome should be given in all studies dealing with leg 
ischaemia^. Unfortunately, a patient's symptoms are largely 
subjective, making it difficult to incorporate them into an 
objective endpoint, so other indicators of clinical outcome 
should be considered. 

The most commonly reported clinical outcomes in this 
field are leg and patient survival, both of which are easy to 
record. These endpoints are most useful in patients with 
advanced disease and those undergoing distal reconstruc- 
tive procedures who are at highest risk of amputation or 
death. However, they do not provide any information on the 
outcome in patients who retain their legs. In this study, 
reintervention rates were compared with patency rates as a 
measure of clinical outcome in patients with leg survival. 

The value of recording reinterventions in the relevant leg 
is that they reflect either a deterioration, or lack of 
improvement in the symptoms following the initial bypass. 
The time to reintervention could also provide a measure of 
the duration of symptom improvement after a bypass. 
Although this is a technical endpoint, it would be expected 
to reflect clinical symptoms as opposed to patency, which is а 
technical endpoint expected to determine symptoms. 
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Àn overlap of patients without reintervention and those 
with primary patency would be expected, but not every 
patient with a bypass graft occlusion requires reintervention 
and, conversely, some patients with a patent bypass undergo 
reintervention owing to lack of clinical improvement. 

One drawback in taking the intervention-free rate as an 
indication of technical and clinical success is that some 
patients who do not have reintervention could be in need of 
a further operation but, by virtue of their general state of 
health or the lack of feasibility of further procedures, 
reintervention is not undertaken. Analysis of this database 
suggested that this might apply to approximately 10 per cent 
ofthe patients who underwent distal bypass, those who were 
classified as false positives. Furthermore, the judgement of 
different surgeons as to whether or not a further procedure 
is appropriate will not always produce the same answer. The 
surgeon has to consider a number of factors: the condition 
of the affected leg, the patient's clinical status, the choice of 
procedure and graft material, the cause and time interval of 
graft failure, and the likely durability of the reoperation’. 
This element of subjectivity would be problematic in any 
trial that was not double blind, as surgeons may be biased 
towards intervening. This was not an issue in the study 
analysed here as reintervention had not been selected as a 
primary endpoint. 

The classification of procedures for rescuing a threatened 
graft as reinterventions could theoretically result in patients 
who have improved symptoms being classified as failures. 
However, in this study, all the patients who had pre-emptive 
procedures also had severe ischaemic symptoms before the 
procedure. It is possible that some surgeons might be 
reluctant to intervene except when a perceived haemody- 
namic threat to the graft is accompanied by a poor clinical 
status. 

Allowing for the inclusion or exclusion of amputations in 
other studies, similar rates of reintervention to those 
reported in this study have been described in several other 
studies of bypass surgery for leg ischaemia* !!, suggesting 
that the series of patients used in this analysis was not 
unusual. It seems logical to include major amputations in a 
composite endpoint, as these also represent a failure of the 
bypass procedure and a worsening of symptoms. The case 
for including minor amputations is not so clear. A distal 
bypass may be performed with no expectation of avoiding a 
toe or metatarsal amputation, but a minor amputation 
might also at other times represent a failure of the initial 
bypass. The decision taken in the present study was that the 
patient could have a good clinical outcome despite having 
had a minor amputation, so this was not interpreted as a 
failure. 

The concordance of intervention-free status with a 
good clinical outcome according to Fontaine grade was 
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greater than it was for the endpoints of primary or 
secondary bypass patency. Ап additional value of recording 
interventions is that they are an important component of 
healthcare costs. "The information of interest would be not 
only the time to first intervention but also the number and 
type of each intervention, as interventions differ widely in 
cost. 

Composite endpoints incorporating not only a 
technical component but also clinical components 
such as death or major amputation resulted in a 
marginally better agreement with clinical outcome 
than the technical endpoints alone. Since patients who 
died or had a major amputation before graft occlusion 
would be censored under conventional life-table analy- 
sis, including all patients in a composite endpoint 
analysis would conform more closely to analysis 
according to the intention-to-treat principle. The 
disadvantage is that such an analysis would give the 
impression of low surgical success rates compared with 
results analysed in the conventional manner. It does, 
however, accurately record the number of patients who 
had an overall satisfactory result of ‘alive with an intact 
leg and patent bypass’ or ‘alive with no reintervention’. 
It could be argued that only this result represents the 
correct choice of operation coupled with a good 
technical result. 

The optimal solution for peripheral bypass graft trials 
may be to report a composite endpoint as outlined above, 
which in practice equates to counting the number of 
patients at the end of follow-up who survive with an intact 
leg and a patent bypass, or who survive and are intervention 
free. If a single rather than a composite endpoint is 
preferred, analysis of patients who are intervention free 
gives a closer approximation to the clinical results. 

The current practice of reporting bypass graft patency by 
life-table analysis assumes that missing data are random, but 
this has been shown not to be the case". Composite 
endpoints have the additional advantage that results can 
be quoted as the absolute numbers of patients with a 
positive outcome, since there is no censoring owing to death 
or amputation. These endpoints lend themselves well 
therefore to analysis according to the intention-to-treat 
principle. 

One limitation of the data presented here is that the 
patients all had severe ischaemia and underwent a distal 
bypass procedure. Patients with claudication might be less 
likely to undergo reintervention in the case of failure of the 
initial bypass. It would be important to know the severity of 
symptoms before surgery before comparing reintervention 
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rates in two patient groups to avoid any bias. The value of 
reintervention as an endpoint should ideally be evaluated in 
a group of patients with intermittent claudication under- 
going reconstructive surgery. 
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Background: The present study reviewed a 30-year experience of managing carotid body paraganglioma 
(CBP) and analysed clinical findings associated with perioperative morbidity. 

Methods: Clinical records, radiological findings and pathological reports of all patients who presented 
with CBP between 1966 and 1997 were reviewed. There were 39 consecutive patients with 45 tumours 
and median follow-up was 10 years. The Shamblin classification was used to define complication rates 
and long-term surgical results. 

Results: Preoperative information derived from magnetic resonance angiography (MRA) and colour 
Doppler imaging (CDI) was comparable to that from standard four-vessel arteriography. Forty-one 
CBPs were resected in 35 patients. Six patients had bilateral tumours and seven had multicentric 
tumours. The median duration of operation and blood loss were substantially higher for Shamblin type 
Ш tumours. All major vascular complications (four of 39 patients) and permanent neurological 
complications (three of 39) were observed in type III tumours. 

Conclusion: Surgical planning and prediction of perioperative complications can be obtained by staging 


derived тот MRA and CDI. Severe complications occur predominantly in type ПІ CBPs. 
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Introduction 


Paragangliomas are non-chromaffin tumours that originate 
from paraganglionic cells migrating from the neural crest in 
close relation with autonomic ganglion cells. These rare, 
slow-growing tumours are usually found during the fourth 
and fifth decades of life, and are equally distributed between 
the sexes’. More than 80 per cent are located in the head 
and neck. The two main groups are cervical (carotid and 
vagal) and skull base (jugular and tympanic) paraganglio- 
mas'. The first group is more accessible to surgery; tumours 
at the jugular foramen are more complex. Carotid body 
paragangliomas (CBPs) encroach upon and gradually 
encase the carotid bulb. Moreover, they may extend along 
the carotid artery involving adjacent cranial nerves includ- 
ing the vagus, hypoglossal and glossopharyngeal nerves, and 
the sympathetic chain" ^, Surgery is the most effective 
treatment. Meticulous subadventitial dissection can be 
performed with acceptable morbidity; however, this pro- 
cedure may be difficult, with the risk of bleeding or damage 
to adjacent neurovascular structures ^ ?. Stroke and cranial 
nerve palsy, the most frequently observed major complica- 
tions, are closely related to the size of the tumour and are 
reported after 12-40 per cent of operations ^! ^, The use 
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of carotid intraluminal shunting and preoperative selective 
angiographic embolization to facilitate surgery and to 
diminish blood loss are controversial? 5, 

In a dissertation at the University of Groningen, Elders? 
presented the results of 50 patients with CBP who were 
treated between 1945 and 1960. The tumour was only 
biopsied in ten patients. Of the 33 complete resections, 12 
patients had one or more serious complications; eight had 
severe vascular damage (hemiplegia) and seven had cranial 
nerve injuries. At that time resection was not recommended 
in patients over 70 years and for tumours greater than 5 cm. 
The present study analysed the results of the periadventitia! 
dissection technique adopted since that period, and assessed 
the effect of tumour size and vascular invasion on the 
complication rate. 


Patients and methods 


‘The medical records of 63 patients (42 women and 21 men) 
with an extra-adrenal paraganglioma treated at the 
University Hospital Groningen between 1966 and 1997 
were reviewed. The group included 39 patients (62 per cent) 
with a CBP. There were also 17 patients (27 per cent) with a 
jugulotympanic paraganglioma, five patients (8 per cent) 
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with a vagal paraganglioma, one with an aortic para- 
ganglioma and one with a paraganglioma located in the 
retroperitoneum. Before 1967, preoperative angiography 
was performed by direct puncture of the carotid artery, but 
more recently digital subtraction angiography or magnetic 
resonance angiography (MRA) has been used. Based on 
this information the tumours were classified according 
to Shamblin and Linder to predict the difficulty at 
surgery'^*, Shamblin type I tumours are small with 
minimal arterial attachment. Type II tumours are usually 
larger; they exhibit moderate arterial attachment and 
partially surround both carotid arteries. Type III tumours 
are characterized by encasement of the carotid bifurcation. 
Subadventitial excision was performed in all surgically 
treated patients, and complete follow-up was available. The 
clinical presentation, diagnostic procedures and periopera- 
tive management were related to the results of resection and 
complications. Vocal cord function was recorded before 
and after operation by laryngoscopic examination. 


Surgical procedure 


A curved horizontal skin incision of 10-12 cm was made 4 
5 cm beneath the mandibular arch. After exposure of the 
common, internal and external carotid arteries as well as the 
vagal and hypoglossal nerves, the carotid arteries were 
controlled by vessel loops (Fig. 1), as described by Gordon- 
Taylor in 1940'^, Meticulous dissection in the subadventi- 
tial plane was performed in all patients; occasionally 
novocaine was injected in this cleavage plane to facilitate 
the surgical procedure. In large tumours or when there was 
extensive arterial invasion, the external carotid artery (E.CA) 
was sacrificed to avoid excessive bleeding and to mobilize 
the tumour posteriorly from the internal carotid artery 
(ICA). Tumours extending cranially were better exposed by 
dividing the digastric and stylomastoid muscle with 
mobilization of the parotid gland. 


Results 


Thirty-nine patients with a median age of 43 (range 11- 
83) years underwent surgery. There were 25 women and 14 
men. Median follow-up was 10 (range 3-22) years. The 
tumour was familial in ten patients; these were usually 
bilateral or combined with a jugulotympanic paragan- 
glioma. In two patients the tumour was malignant as proven 
by nodal involvement and bone metastases. The most 
common preoperative sign was a slowly enlarging cervical 
mass at the level of the carotid bifurcation (36 of 39 
patients), which was fixed in the vertical plane, but mobile 
horizontally. Pulsatile sensations were felt by ten patients. 
Four presented with a cranial nerve palsy including 
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Fig. 1 During resection of a type Ш carotid body paraganglioma 
with vessel loops around the three main vessels 


hoarseness in three and hypoglossal dysfunction in one 
patient. The median duration between onset of symptoms 
and diagnosis of CBP was 15 (range 1-120) months. Before 
admission the tumour was explored or biopsied in another 
hospital in 12 patients. 


Imaging 


Angiography confirmed the clinical diagnosis in 37 of 39 
patients. Other imaging techniques introduced sequentially 
since 1974 were computed tomography (eight patients), 
magnetic resonance imaging (seven) and colour Doppler 
imaging (CDI) in the last five patients. Tumour diagnosis 
and extension were correctly determined by MRA/CDI in 
all these latter patients. These modalities are the current 
imaging techniques used at this institution for suspected 
CBP. A total of 45 CBPs were identified in the 39 patients, 
21 on the left and 24 on the right. Six patients had bilateral 
paragangliomas and multicentricity was observed in seven 
patients. Extension could be determined before operation 
in 34 tumours by grading the encasement of both the ICA 
and ECA, to predict the operative difficulty. Five patients 
had a type I CBP, a small and relatively easily resectable 
tumour. Twenty-one tumours were adherent to and 
partially surrounding the carotid arteries (type II). Eight 
tumours encased the carotid vessels and frequently included 
transmural invasion (type III). 


Surgical treatment 


Four patients declined or were not offered surgery owing to 
advanced age or poor health. In the remaining 35, 41 CBPs 
were completely resected. The mean duration of operation 
was 2-9 (range 1-5-7-5) h; it was 2-0, 2-5 and 4-5 h for type I, 
II and III CBPs respectively. The mean blood loss was 750 
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Table 1 Complications after surgery for carotid body paraganglioma according to stage of tumour 


Shamblin Mean diameter Mean duration 
type n (cm) of surgery (h) 
| 5 3.0 2.0 
M 21 41 25 
[LU B 6:6 4:5 


(range 50-4600) ml, and was lowest іп type I (400 ml) and 
highest in type III (2200 ml) tumours. The diameter of the 
tumours ranged from 3 to 10 cm with a mean size of 3-0, 4-1 
and 6-6 cm in Shamblin type I, IT and IH lesions respectively 
(Table 1). No patient died after surgery. During follow-up, 
no patient developed local recurrence, but metastatic 
disease was noted in two patients. 


Complications 


Vascular injuries occurred frequently during excision of 
Shamblin type III CBPs. The ECA had to be resected in 14 
tumours, seven of which were type III (seven of eight). The 
ICA was injured in seven of 41 operations. One patient, who 
was initially explored elsewhere, recovered from a post- 
operative hemiplegia after resection of the tumour with 
ligation of the ICA without reconstruction. A minor lesion 
of the arterial wall was repaired simply in two patients, but 
reconstruction of the ICA was required in four other 
patients. Saphenous vein patch was used for reconstruction 
in three patients (two at reintervention) and an 8-mm 
Dacron (Du Pont, Stevenage, UK) interposition graft was 
used in the fourth. All four major vascular injuries that 
required reconstruction occurred in patients with type III 
tumours. During follow-up, all reconstructed ICAs 
remained patent. One patient with bilateral CBP and 
jugulotympanic paragangliomas became blind in one eye 
after resection of the second primary CBP, probably owing 
to thromboembolism. 

Cranial nerve injuries were observed in eight patients of 
whom five had Shamblin type III tumours. These injuries 
involved the cervical sympathetic trunk (Horner's syn- 
drome; 7 = 4), the hypoglossal nerve (7 = 5) and the vagal 
nerve (7 = 5). In five patients the cranial nerve dysfunction 
was temporary and recovered within 5 months after 
surgery. 

The complication rates following resection were not 
related to the age of the patients. The procedure was 
uneventful in eight of the ten patients aged over 50 years. Of 
the other two, both with type III CBPs, one needed 
reconstruction of a damaged ICA and in the other the 
hypoglossal nerve was injured. 
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Mean blood Vascular Neurological 
loss (I) complications complications 
0-40 = = 
0-72 2 minor 3 temporary 
2:20 4 тајог 3 paralysis 

1 minor 2 temporary 





Fig. 2 Highly vascularized carotid body paraganglioma with 
characteristic tumour blush and broadening of the carotid 
bifurcation demonstrated on carotid angiography 


The estimated incidence of CBP in the Netherlands is 0.06 
per 100 000. Assessment of the extent of vascular involve- 
ment by four-vessel cerebral imaging and MRA of both 
carotid and vertebral arteries is essential in the treatment of 
these highly vascular tumours. Accumulation of contrast 
with widening of the carotid bifurcation and shifting of the 
ICA posterolaterally and the ECA anteromedially is 
characteristic (Fig. 2). Besides information on location 
and extension, MRA can detect multicentric or bilateral 
tumours. Multicentric tumours occurred in seven of 39 
patients in this study and the CBP was familial in ten 
patients. It should be distinguished from metastatic 
malignant paraganglioma, which was found in two patients 
with resected tumours! ^"^, 

CBPs are limited to the adventitia of the carotid artery, 
so a meticulous subadventitial dissection, according to 
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Fig. 3 Resected type III carotid body paraganglioma 


Gordon-Taylor'^, is the most appropriate treatment. To 
remove these tumours entirely from the encased ICA, they 
must be cleaved dorsolaterally (Fig. 3). Contemporary 
vascular reconstruction techniques may contribute to better 
surgical treatment. ICA occlusion causes stroke in 
approximately 30 per cent of patients and intraluminal 
shunting is advocated when the carotid artery has to be 
clamped'^^7?, Adequate planning using the Shamblin 
(Mayo Clinic) classification", based on the size and 
involvement of the carotid vessels, can predict the risk of 
surgery in CBPs. Tumours encircling both the ICA and 
ECA were adherent to the carotid wall to such an extent that 
complete resection was often necessary with arterial 
shunting and vascular reconstruction. ICA damage in 
these type II/III tumours was greater because of severe 
invasion and friability of the vessel wall. Therefore 
Shamblin type III tumours should be treated by a surgical 
team with vascular experience in carotid shunting and graft 
replacement. The median size of tumours requiring such an 
approach was 6-6 cm, similar to the diameter of 6 cm in the 
series of Pantanowitz et al.”'. Vascular complications might 
be reduced by preoperative examination of collateral 
cerebral cross-flow. Intraoperative monitoring of middle 
cerebral artery blood flow with transcranial Doppler still 
needs further evaluation. 

Preoperative selective embolization remains controver- 
sial. Proponents argue that embolization facilitates the 
surgical procedure and reduces blood loss"! 7", while 
others found a relatively increased risk of stroke?***. In a 
recent study of 32 CBPs, one of the six patients had a 
procedure-related stroke after selective embolization"*. 
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These authors advocated preoperative embolization for 
tumours larger than 3-5 cm. However, in a group of 23 
patients studied over 10 years, Litle ега/. 2° presented an 
experience of 11 tumours (median size 4—5 cm) that were 
embolized before operation and found no difference in 
blood loss or in duration of surgery. The mean blood loss 
and duration of operation in the present study did not differ 
from those after embolization recorded in the litera- 
ture^^7*25, Owing to revascularization oedema and local 
inflammatory responses after embolization, surgery is 
advised within 48 h®'*, 

The rate of major vascular complications including 
stroke has dropped from 30 per cent before 1960 to less 
than 1 per cent in the current literature. In this series only 
one patient had a severe vascular problem after ligation of 
the ICA. The latter should be abandoned nowadays owing 
to the high risk of hemiplegia (more than 20 per cent). 
There are no preoperative measurements that could be used 
to identify patients in whom the ICA could be clamped or 
ligated safely. The injured ICA should be reconstructed 
with a saphenous vein patch or interposition graft. For 
tumours extending up to the base of the skull, dislocation of 
the temporomandibular joint may be useful. ECA resection 
enables mobilization of tumours adherent to the posterior 
side of the carotid bifurcation. 

The risk of cranial nerve palsy is between 13 and 56 per 
cent. Vagal, hypoglossal, glossopharyngeal and sympathetic 
nerves are frequently involved in Shamblin type I/II 
tumours. Cranial nerve palsy occurred in ten patients in this 
study. Most of these patients had a type III CBP (Table 1). 
These results are comparable with a stroke rate of 2 per cent 
and nerve injury rate of 29 per cent in a collection of 177 
patients treated between 1986 and 19907. To minimize the 
risk of complications subadventitial dissection should be 
performed at an early stage. Surgery can then be carried out 
with less bleeding and without selective embolization. 
Arterial replacement or an intraluminal shunt may be 
required, particularly in advanced type III lesions. 
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Small bowel obstruction after appendicectomy 
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Background: This study analysed the risk of surgically treated small bowel obstruction after open 
appendicectomy. 

Methods: This was a historical cohort study of 245 400 patients who underwent open appendicectomy 
and population-based matched controls, identified by linkage of computer registries. Analyses were 
made with the life-table technique, Kaplan-Meier plots and Cox proportional hazards regression 
analysis. 

Results: The cumulated risk of surgically treated small bowel obstruction after appendicectomy was 
0.41 per cent after 4 weeks, 0.63 per cent after 1 year and 1-30 per cent after 30 years of follow-up, 
compared with 0-003 per cent at 1 year and 0-21 per cent after 30 years of follow-up among the non- 
operated controls. The highest risk was found after operation for other diagnoses (adjusted hazard ratio 
5.2 (95 per cent confidence interval 4-6-5.8)), followed by operation for perforated appendicitis 
(adjusted hazard ratio 3-5 (3-1-3-8)), non-specific abdominal pain (adjusted hazard ratio 2-6 (2.3-3-0)) 
and mesenteric lymphadenitis (adjusted hazard ratio 2-4 (2-0-2-8)) compared with operation for non- 
perforated appendicitis. The relation with age was J shaped, with the lowest risk at 20-39 years. Women 
had a slightly lower risk than men. 

Conclusion: The risk of postoperative small bowel obstruction needing surgical treatment after open 
appendicectomy is lower than previously thought. Perforated appendicitis, negative appendicectomy 


and high age are the risk factors. 


Paper accepted 23 May 2001 


Introduction 


Postoperative small bowel obstruction is recognized as a 
common long-term adverse effect of appendicectomy but 
the frequency of this complication is not well known. The 
reported risk ranges from 0.2 to 10-7 per cent". Most 
previous studies have been based on a small number of 
patients, with unclear definitions of patients and outcomes, 
incomplete follow-up and without taking account of the 
length of follow-up. 

The aim of this study was to analyse the risk of 
postoperative small bowel obstruction needing surgical 
treatment in a cohort of patients subjected to open 
appendicectomy. The risk after appendicectomy was 
compared with that in a cohort of matched controls 
from the general population who had not been subjected 
to appendicectomy. The relation to the underlying 
diagnosis at operation, age at operation and sex was 
assessed. 
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Patients and methods 


Study population 


Since 1964, the Swedish National Board of Health and 
Welfare has compiled data on individual hospital discharges 
in its Inpatient Register. Besides a national registration 
number (uniquely identifying every resident of Sweden), 
each record contains medical data, including surgical 
procedures performed (coded according to the Swedish 
Classification of Operation and Major Procedures) and 
diagnoses at discharge (coded through 1968 according to 
the International Classification of Diseases, 7th revision 
(ICD7), according to the 8th revision (ICD8) from 1969 to 
1986 and according to the 9th revision (ICD9) thereafter). 
At the start in 1964 the register included only six counties, 
representing 20 per cent of the Swedish population, but 
more counties have been added successively, and the 
register has covered all Swedish hospitals since 1987. 
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Table 1 Characteristics of patients subjected to appendicectomy 
and matched controls, and main outcomes 





58 (25) 
125 (53) 
53 (22) 
12 


T 


"Values are mean(s.d.); *values in parentheses are percentages. SBO, 
small bowel obstruction 


Since there is virtually no private hospital care in Sweden 
any study using the Inpatient Register is, in effect, 
population based. 


Patients who underwent appendicectomy 


All patients in the Inpatient Register who had a discharge 
diagnosis indicating that an appendicectomy had been 
performed between 1964 and 1993 were identified 
(Table 1). Patients undergoing incidental appendicectomy 
and those with an abdominal operation that preceded the 
appendicectomy were not included. Based on the discharge 
diagnosis the patients were divided into groups with 
perforated appendicitis, non-perforated appendicitis, non- 
specific abdominal pain, mesenteric lymphadenitis and 
other diagnoses. Other diagnoses included salpingitis, 
gastroenteritis, ovarian cysts, inflammatory bowel disease, 
diverticulitis, other diseases of the appendix and chole- 
cystitis. 


Control patients 


For each eligible patient with a history of appendicectomy 
one control patient without a history of appendicectomy 
was matched according to age, sex and township of 
residence. To establish the place of residence for all patients 
at the time of surgery, data from the nationwide 1970, 1980 
and 1990 censuses were used. Controls with an abdominal 
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operation that preceded the appendicectomy in the 
matched case were excluded. 


Follow-up 


Patients who underwent appendicectomy and controls were 
linked to the Inpatient Register for 1964-1995. All patients 
who underwent appendicectomy and controls whose 
matched counterpart was missing after exclusion were also 
excluded, i.e. only complete pairs of patients who under- 
went appendicectomy and matched controls were kept for 
the analysis. Index admissions and all subsequent admis- 
sions with a discharge diagnosis of intestinal obstruction 
were identified. Patients with surgically treated small bowel 
obstruction were defined as all patients with a discharge 
diagnosis of intestinal obstruction combined with an 
operation code that indicated an abdominal operation for 
adhesions (adhesiolysis, division of peritoneal bands) or 
small bowel resection. Follow-up started on the day of 
discharge after the index operation of the matched case 
patient and ended on the date of the first readmission for 
surgically treated intestinal obstruction, the date of death or 
on 31 December 1995, whichever came first. 


Statistical analysis 


Differences in proportions were analysed with the X test. 
The risk of subsequent operation for small bowel obstruc- 
tion after appendicectomy was analysed with the life-table 
method and Kaplan-Meier plots. The relation with the 
diagnosis at operation, age, sex and time period, and the 
difference in risk after appendicectomy compared with 
controls was analysed with Cox proportional hazards 
regression. The Stata computer program (Stata, College 
Station, Texas, USA) was used for the calculations and 
Kaplan-Meier plots (procedures /table, sts g and зох)“, 
Ninety-five per cent confidence intervals were used and 
Р < 0.05 was regarded as significant. 


Results 


Some 245 400 pairs of patients and controls were followed 
up for a total of 6 349 447 person-years (Table 1). All 
patients had undergone open appendicectomy. During 
follow-up a total of 2465 patients had at least one operation 
for small bowel obstruction after appendicectomy (range 1— 
3 operations) and there was a total of 2659 operations. The 
corresponding figures for the controls were 219 primary 
operations and a total of 236 operations (range 1-2 
operations). Bands were a more common cause of small 
bowel obstruction after appendicectomy than in controls 
(32 versus 25 percent; P = 0-025). Thirty-three patients who 
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Table 2 Cumulated proportion of patients who underwent operation for small bowel obstruction at follow-up in relation to the 
diagnosis at the index operation 





had appendicitis and 12 controls had died within 30 days of 
an operation for small bowel obstruction. The registered 
cause of death was small bowel obstruction in 18 of the 
patients who underwent appendicectomy and seven of the 
controls. The risk of death from small bowel obstruction 
was 2.6 times higher among patients who had been 
submitted to appendicectomy than among controls who 
had not. The risk of dying from small bowel obstruction 
after open appendicectomy can roughly be estimated to be 6 
per million person-years. 

The cumulated risk of surgically treated small bowel 
obstruction among patients who underwent appendic- 
ectomy was 0-41 per cent after 4 weeks of follow up, 0-63 
per cent after 1 year, 0-97 per cent after 10 years and 1.30 
per cent after 30 years, compared with 0.0004, 0.003, 0.06 
and 0-21 per cent respectively among the controls (Table 2). 
Compared with the control population there was a 200-fold 
increased risk at 1 year after appendicectomy and a sixfold 
increased risk after 30 years. 

The relation with diagnosis, age, time period at operation 
and sex was analysed with Cox proportional hazards 
regression within the operated group of patients. 
Compared with non-perforated appendicitis the highest 
risk of surgery for small bowel obstruction was found after 
appendicectomy for other diagnoses (adjusted hazard ratio 
5-2 (95 per cent confidence interval 4-6—5.8)), followed by 
operation for perforated appendicitis (adjusted hazard ratio 
3.5 (3.1-3:8)), non-specific abdominal pain (adjusted hazard 
ratio 2-6 (2.3—3-0)) and mesenteric lymphadenitis (adjusted 
hazard ratio 2-4 (2-0-2-8)). The cumulated risk in relation to 
the diagnosis in patients submitted to appendicectomy and 
in non-operated controls is presented as a Kaplan-Meier 
plot in Fig. 1. 

The relation with age was J shaped; the lowest risk after 
appendicectomy was at 20-39 years (adjusted hazard ratio 
0-8 (0.7--0.9)), increasing to adjusted hazard ratio 2-0 (1.8— 
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Follow-up (years) 
No. at risk 
Perforated 32201 25407 16177 4610 385 
Non- 
perforated 158539 134562 94 496 29 888 2911 
Lymphadenitis/ 
NSAP 38157 33025 24156 7498 617 
Other 
diagnoses 16503 13663 9140 3415 412 
Controls 245400 209586 146 306 46 737 4402 


Fig. 1 Kaplan-Meier plots of the cumulated risk of surgically 
treated small bowel obstruction after open appendicectomy 
according to the diagnoses at operation and among matched 
controls. NSAP, non-specific abdominal pain 


2.3) from age 70 years, compared with the risk for patients 
operated before the age of 20 years. Women had a slightly 
lower risk than men (adjusted hazard ratio 0-8 (0-8-0-9)). 


Discussion 


Surgically treated small bowel obstruction is only one part 
of a much larger problem of complications resulting from 
postoperative adhesions’. In this registry study it was 
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impossible to delineate conservatively treated complica- 
tions due to adhesions from other causes of abdominal pain. 
Surgically treated small bowel obstruction was therefore 
chosen as the hard endpoint of the study. 

The absolute risk of small bowel obstruction after open 
appendicectomy was smaller than is usually expected. 
However, the risk was considerably increased relative to 
that of a control population of patients from the general 
population without a history of appendicectomy. Com- 
pared with the control population the risk was increased 
200-fold at 1 year after appendicectomy, decreasing to 
sixfold at 30 years. The risk of dying from small bowel 
obstruction after open appendicectomy was estimated to be 
6 per million person-years, or 2-6 times higher than that of 
controls who had not been submitted to appendicectomy. 

The risk of postoperative small bowel obstruction 
subsequent to open appendicectomy was 0-41 per cent in 
the first + weeks and 0-63 per cent after 1 year. A slightly 
higher risk has been reported previously in smaller studies. 
Riber et al.? reported a frequency of intestinal obstruction of 
0.33 per cent after 30 days and 0-79 per cent after 1 year of 
follow-up in 1544 patients, and Stewart et al.” reported a 
frequency of 0-65 per cent after 6 weeks in 1393 patients. 

This study confirms the findings of others of a difference 
in risk in relation to the diagnosis at the index operation; 
there was a low risk after non-perforated appendicitis and a 
higher risk after operations for other diagnoses, perforated 
appendicitis, non-specific abdominal pain and mesenteric 
lymphadenitis. These results may have implications for the 
understanding of the pathogenesis of peritoneal adhesions. 
The cause of the increased risk after perforation is evident as 
peritonitis induces adhesions. When an uninflamed appen- 
dix is found at exploration of a patient with suspected 
appendicitis it is common practice to perform a wider 
exploration of the intestine and the pelvic organs. This 
wider exploration may cause more extensive damage to the 
peritoneal lining followed by an increased risk of adhesions 
and postoperative small bowel obstruction. This may 
explain the increased risk of small bowel obstruction after 
operations for other diagnoses, non-specific abdominal 
pain and mesenteric lymphadenitis. The eventual benefit 
from the wider exploration should therefore be weighed 
against the disadvantage of a more than doubled risk of 
postoperative intestinal obstruction. 

However, there may be other explanations. It has recently 
been shown that patients with negative appendicectomies 
have an increased inflammatory response in the appendix as 
well as in the peripheral blood!?'!. An increased inflam- 
matory response has also been shown among patients who 
are prone to develop peritoneal adhesions"". This suggests 
that an inflammatory response may be a common aetiolo- 
gical factor, both for the pain that led to the negative 
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exploration and to the peritoneal adhesions. The increased 
risk of small bowel obstruction after negative appendic- 
ectomy may therefore be attributed to patient-related 
factors and not only to the surgical technique. 

The results in this large cohort study may have a 
bearing on the current controversy regarding the use of 
laparoscopy in the management of patients with suspected 
appendicitis. Laparoscopic operations are assumed to 
induce fewer peritoneal adhesions and to have a lower risk 
of subsequent small bowel obstruction". However, there is 
currently limited evidence in support ofthis assumption and 
no evidence has been presented that shows any clinical 
benefit of the reduction in peritoneal adhesions. 
Laparoscopy also introduces other mechanisms for small 
bowel obstruction, such as incarceration at the trocar 
sites!*. One study reported a risk of early postoperative 
small bowel obstruction after laparoscopic appendicectomy 
of 0-17 per cent". This figure is identical to that found in 
the present study after open appendicectomy for non- 
perforated appendicitis. The assumption of the superiority 
of laparoscopic appendicectomy in this regard may there- 
fore be questioned. 
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Background: Several surgical procedures have been used to treat idiopathic megabowel. A structured 
approach to the surgical management of megarectum/colon is reported. 

Methods: Twenty-eight consecutive patients with megabowel referred for surgery were reviewed. All 
patients had conservative treatment for 6 months. Those failing to improve underwent full-thickness 
biopsy of the anorectal junction, anorectal physiology studies, colonic transit studies and evacuation 
proctography. Surgery involved excision of the abnormal large bowel and formation of an anastomosis 
(coloanal or ileoanal) using ‘normal’ bowel identified either by a defunctioning stoma or colonic motility 
studies. 

Results: Eight patients responded to conservative management. Two patients were lost to follow-up 
and one died from unrelated causes. Two of the 17 patients who underwent full-thickness biopsy were 
cured by the procedure. Anorectal physiology, colonic transit and evacuation studies did not aid 
selection of the surgical procedure performed in 15 patients: proctectomy and coloanal anastomosis 
(six), restorative proctocolectomy (three), panproctocolectomy (one) and defunctioning stoma (five). At 
a median follow-up of 3-6 years, 13 of 15 evaluable patients had a satisfactory outcome. 

Conclusion: Approximately 40 per cent of patients with megabowel referred for surgery responded to 
conservative treatment. The remaining patients may be treated successfully by surgery. The use of 
either a ‘diagnostic’ defunctioning stoma or colonic motility studies may aid in the choice of surgical 
procedure. 


Presented to the American College of Colon and Rectal Surgeons 100th Anniversary and Tripartite Meeting, 


Washington DC, USA, May 1999 
Paper accepted 1 June 2001 


Introduction 


Megabowel is an uncommon clinical condition that 
presents as intractable constipation in childhood or 
adolescence!". It includes megarectum, megasigmoid, 
megacolon or a combination of these’. Although causes 
include Hirschprung's disease, Chagas' disease and chronic 
intestinal pseudo-obstruction", at least 50 per cent of cases 
are idiopathic^?, and an intact anorectal inhibitory reflex 
and ganglia are found on full-thickness rectal biopsy. 
Consequently, there is no recognized diagnostic test for 
idiopathic megarectum/colon other than evidence of 
increased rectal or colonic diameter on radiological 
examination. 

Patients with idiopathic megarectum/colon are managed 
medically in the first instance using laxatives and enemas but 
surgery may be indicated if conservative management fails. 
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Although several surgical procedures, including restorative 
proctocolectomy, proctectomy with coloanal anastomosis 
and segmental colonic resection, have been used, there are 
no criteria for selecting a particular operation for an 
individual patient. 

A structured approach to the surgical management of 
megarectum/colon, using clinical criteria and investiga- 
tions including colonic motility studies, is reported. 


Patients and methods 


Twenty-eight consecutive patients (19 males) with mega- 
rectum/colon referred to a specialist colorectal unit 
between 1988 and 1997 were studied. The median age 
was 21 (range 4-71) years. The median duration of 
symptoms at the time of presentation was 12.6 (range 1— 
40) years. The principal presenting symptom was either 
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chronic constipation (16 patients) or faecal incontinence 
(12). 

At presentation, three patients had already had a 
colostomy (one after Hartmann’s resection and two for 
acute large bowel obstruction). A further five patients had 
undergone lower gastrointestinal surgery (segmental resec- 
tion for volvulus (two), reconstruction of an imperforate 
anus (two) and Soave procedure (one)). 

The diagnosis of megarectum/colon was made on barrum 
enema in 26 patients, at surgery in one patient and on 
proctography in one patient. All 28 patients had mega- 
rectum; five patients also had megasigmoid while ten had 
megarectum, megasigmoid and megacolon. 


Clinical management 


Clinical history and physical examination noted in parti- 
cular the duration of symptoms and the presence or absence 
of a patulous anal sphincter. The severity of symptoms and 
the desire for further investigation and treatment varied 
between patients. In the first instance all patients were given 
a trial of conservative management for a period of 6 months 
comprising the use of laxatives and enemas. Only those who 
failed to respond and continued to have severe symptoms 
were considered for surgery. 

All patients for whom surgery was considered underwent 
anorectal physiology studies to measure the anorectal 
inhibitory reflex and anal canal pressures (resting and 
squeeze). Evacuation proctography and a standard 20- 
marker colonic transit study were performed before full- 
thickness biopsy of the anorectal junction under general 
anaesthesia. 

The surgical approach changed during the study. Initially 
a loop stoma was fashioned above the dilated segment of 
bowel to determine whether the proximal bowel functioned 
normally and whether patients were asymptomatic with the 
stoma fn situ. 

When a research technique to measure colonic motility 
became available in the department, it was used in an 
attempt to distinguish normal from abnormal colon (in the 
final seven patients). The technique, which has been 
described previously’, comprised the insertion of a 190- 
cm multilumen catheter (М? eight-lumen colonic catheter; 
Arndorfer, Greendale, Wisconsin, USA) into the proxunal 
colon using a colonoscope. Sterile water was perfused 
through each channel at a rate of 0-6 ml/min and pressure 
was recorded from each port for 24 h. Motility indices were 
measured from a computer recording for 1 h before and 
after a standardized 1000-kcal meal stimulus and after a 
subcutaneous neostigmine (0-01 mg/kg) sumulus. In addi- 
tion the total numbers of high-amplitude contractions were 
counted during the 24-h observation period. 
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Statistical analysis 

Results are expressed as median (range) or mean(s.d.). The 
anorectal physiology results were compared with age- and 
gender-matched controls from this department using a 
Mann-Whitney U test. P < 0-05 was considered significant. 


Results 


Eight of the 28 patients responded to 6 months of 
conservative management and were discharged from 
follow-up. Six of these patients had only a megarectum. A 
further two patients failed to attend for review and were lost 
to follow-up. One patient died from an unrelated cause 
during the review period. The remaining 17 patients, who 
remained symptomatic, underwent anorectal physiology 
and examination under anaesthesia with full-thickness 
rectal biopsy. 

The mean(s.d ) resting anal canal pressure was lower in 
patients than in controls (45(22) and 72(38) mmHg 
respectively; P < 0-04). There was no significant difference 
between the groups in mean squeeze pressure (100(21) and 
113(45) mmHg; P « 0.68). Two of the 17 patients had 
complete resolution of their symptoms after full-thickness 
rectal biopsy; both had ganglia in the myenteric plexus. 

Colonic motlity studies were performed in seven 
patients. Three patients had evidence of high-amplitude 
propagated contractions in the proximal colon with a 
normal response to neostigmine, and were therefore treated 
by proctectomy and coloanal anastomosis. In the remaining 
four patients the colon failed to respond to neostigmine and 
no high-amplitude contractions were identified; these 
patients had an ileal pouch. 

Fifteen patients had surgery. Although none was able to 
empty on evacuation proctography, seven had evidence of 
an intact anoinhibitory reflex on testing. The surgical 
procedures performed were proctectomy and coloanal 
anastomosis (six), restorative proctectomy (three), pan- 
proctocolectomy (one) and defunctioning stoma (five). The 
median follow-up after surgery was 3-6 (range 1-5-5) years. 


Proctectomy and coloanal anastomosis 


Proctectomy and coloanal anastomosis was performed in six 
patients; all had either a megarectum alone or with a limited 
megasigmoid. А. normal functioning proximal colon was 
identified by colonic physiology studies in three patients 
and by defunctioning stoma 1n three patients. Four of these 
six patients have had an excellent result, and no longer use 
enemas or laxatives. One patient continues to complain of 
urgency and occasional incontinence One patient subse- 
quently developed ulcerative colius and required a colect- 
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omy and end-ileostomy, and is now awaiting ileal pouch 
reconstruction. 


Restorative proctocolectomy or panproctocolectomy 


Four patients were offered a restorative proctocolectomy. 
"Three had a megacolon in addition to a megarectum. All 
had undergone colonic physiology studies, which showed 
an absence of mass colonic contractions in the proximal 
colon and failure to respond to neostigmine stimulation. 
Colonic transit studies were prolonged in all four patients. 
In one of these patients, who had Marfan's syndrome, the 
procedure was abandoned because of insufficient mesen- 
teric length and a permanent ileostomy was fashioned. The 
remaining three patients have satisfactory pouch function, 
although one has had intermittent pouchitis. 


Defunctioning stoma 


In five patients a temporary ileostomy was performed. Two 
patients have elected to keep the ileostomy and undergo no 
further surgery because of resolution of their symptoms. 
‘Two patients await physiological studies; the choice of 
surgical procedure will be based on these results. One 
patient underwent an emergency loop sigmoid colostomy. 
The colostomy was closed at the patient's request and no 
further surgery has been performed. This patient has 
defaulted further follow-up. 


Discussion 


Idiopathic megarectum/colon is an unusual and poorly 
understood clinical condition. Consequently, as in the 
present study, many patients are treated conservatively’. 
The response to treatment is dependent upon the extent of 
disease; patients with megarectum alone do better than 
those with megacolon”. 

Surgical intervention was necessary in 17 of the 28 
patients in the present study. Before operation they all had a 
full-thickness biopsy of the anorectal junction to exclude 
ultrashort Hirschprung's disease. Гуго patients had resolu- 
tion of their symptoms despite the fact that ganglion cells 
were observed in all of the histological specimens. Given 
that these biopsies were ‘diagnostic’ rather than therapeutic 
this was an unexpected outcome. Perhaps an 'ultra- 
ultrashort’ segment of Hirschsprung's disease was missed 
on biopsy. 

Although anorectal manometry was used in this study it 
did not help in either the selection of patients for surgery or 
in the choice of surgical procedure. Anal canal resting 
pressures were invariably low and the anorectal inhibitory 
reflex was frequently absent. However, the finding of 
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ganglion cells on histological examination suggests that 
this may be due to failure ofthe intrarectal balloon to stretch 
the dilated rectal wall rather than to loss of the reflex. 
Similarly, none of the patients who underwent surgery were 
able to expel a balloon before operation but this did not 
influence outcome. 

Many surgical procedures have been used in the 
treatment of megarectum/colon including colectomy and 
ileorectal/ileosigmoid anastomosis^^'!?, proctectomy and 
coloanal anastomosis),  pull-through — procedures", 
Duhamel operation!', anal myomectomy" and, more 
recently, restorative proctocolectomy*!*!*, The outcome 
after these procedures is variable, with poor function 
leading to a high reoperation rate for continuing severe 
constipation" ^-^, This variation in surgical approach 
probably occurs because the pathophysiology of mega- 
bowel is poorly understood. In particular it is unknown 
whether the abnormality is limited to the dilated bowel or 
also involves non-dilated gut. Although clinical experience 
has shown thata stoma fashioned above a dilated segment of 
bowel functions well while a stoma utilizing dilated bowel 
usually fails", there are several reports of recurrence of 
megacolon after surgical resection of the entire macro- 
scopically dilated bowel?! ^15, 

In the early part of the present study a stoma was 
fashioned above the dilated bowel in order to identify 
‘normal gut’ which could be used for an anastomosis. ‘This 
technique was also used to determine whether with a period 
of ‘rest’ the diameter of the distal megabowel might reduce, 
thereby improving rectal sensation. No improvement 
occurred in bowel diameter despite the presence of a 
stoma, in some cases for several years. In the absence of 
more sophisticated tests, however, the use of a defunction- 
ing stoma in this way may help in selecting patients for 
either proctectomy and coloanal anastomosis or restorative 
proctocolectomy. 

There is increasing interest in the use of restorative 
proctectomy for both megarectum and megacolon, with a 
reported success rate as high as 85 per cent!’. The largest 
series to date comprised only 14 patients with a success rate 
of 70 per cent’. Although there was concern that the low 
anal sphincter pressures would lead to incontinence if a 
pouch was used this has not occurred in either the present or 
previous studies'*. An alternative surgical approach 
involves resection of the dilated bowel with formation of a 
coloanal anastomosis'^", This has the advantage of 
retaining a length of proximal colon and should give 
superior functional results to those achieved by an ileal 
pouch. Success rates of up to 75 per cent have been 
reported ^'^ but reoperation was necessary for recurrent 
megacolon in many patients, suggesting that a more 
extensive colonic abnormality exists in some patients. The 
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optimum procedure therefore (proctectomy and coloanal 
anastomosis or restorative proctocolectomy) has not been 
established. 

In the later stage of the present study colonic physiology 
was used in an attempt to develop a more objective method 
of identifying normal proximal colon. This is a research 
technique that is recognized to have substantial limitations 
but has been used to study colonic motility in postchildbirth 
constipation^"?!, and to identify colonic neuropathy in 
patients with rectal prolapse’. Although the numbers in the 
present study are too small to draw firm conclusions, this 
technique may have a future role in selecting the type of 
operation for patients with megabowel. 

In conclusion, almost half of all patients with megabowel 
wil respond to either conservative measures or full- 
thickness biopsy of the anorectal junction. A suggested 


algorithm for those who require surgery is given in Fig. 1. 


Fig. 1 Strategy for the surgical management of megabowel 
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The principal options are restorative proctocolectomy or 
proctectomy and coloanal anastomosis. In the absence of 
sophisticated tests these data suggest that patients with 
megacolon should probably be offered a pouch procedure 
while those with only megarectum may be considered for 
proctectomy and coloanal anastomosis if a preliminary 
defunctioning colostomy works well. The development of 
techniques for the measurement of colonic motility may 
allow the identification of patients with megarectum who 
also have a proximal abnormality and therefore require an 
ileal pouch. 


References 


1 Gattuso JM, Kamm MA. Review article: the management of 
constipation ın adults. Aliment Pharmacol Ther 1993, 7: 
487-500. 

2 Gattuso JM, Kamm MA, Morris G, Britton KE. 
Gastrointestinal transit in patients with idiopathic 
megarectum. Dis Colom Rectum 1996; 39: 1044-50. 

3 Pfeifer J, Agachan F, Wexner SD. Surgery for constipation: a 
review. Dis Colon Rectum 1996; 39: 444—60. 

4 Todd IP. Discussion on megacolon and megarectum with the 
emphasis on conditions other than Hirschsprung’s disease. Proc 
К Soc Med 1961; 54: 1035-40. 

5 Preston DM, Hawley PR, Lennard-Jones JE, Todd IP. 
Results of colectomy for severe idiopathic constipation 1n 
women (Arbuthnot Lane's disease). Br 7 Sterg 1984; 71: 
547-52. 

6 Lane RH, Todd IP. Idiopathic megacolon: a review of 42 cases. 
Br F Surg 1977; 64: 307-10. 

7 Brown AJ, Horgan AF, Anderson JH, McKee КЕ, Finlay IG. 
Colonic motility is abnormal before surgery for rectal prolapse. 
Br F Surg 1999; 86: 263—6. 

8 Keighley MR. Megacolon and megarectum. In: Keighley MR, 
Williams NS, eds Surgery of tbe Anus, Rectum and Colon. Vol 1. 
London: WB Saunders, 1993: 658-73. 

9 Belliveau P, Goldberg SM, Rothenberger DA, Nivatvongs S. 
Idiopathic acquired megacolon: the value of a subtotal 
colectomy Dz Colon Rectum 1982; 25: 118-21. 

10 McCready RA, Beart RW. The surgical treatment of 
1ncapacitating constipation associated with idiopathic 
megacolon. Meyo Cim Proc 1979; 54: 779-83. 

11 Stabile G, Kamm MA, Hawley PR, Lennard-Jones JE. Results 
of the Duhamel operation in the treatment of idiopathic 
megarectum and megacolon. Br 7 Surg 1991; 78: 661-3. 

12 Hata Y, Sasalı Е, Uchino J. Sphincteromyectomy and 
sphincteroplasty in chronic consupation with megerectum. 

J Pediatr Surg 1988; 23: 141-2. 

13 Vernava AM III, Robbins PL, Brabbee GW. Restorative 
resection: coloanal anastomosis for benign and malignant 
disease. Dis Colon Rectum 1989; 32: 690-3. 

14 Brown SR, Shorthouse AJ. Restorative proctocolectomy for 
idiopathic megarectum. postoperative recovery of hypotonic 
anal sphincters. Report of two cases. Dis Colom Rectum 1997, 40: 
625-7. 


www.bjs.co.uk British Journal of Surgery 2001, 88, 1392-1396 


1396 Surgical management of idiopathic megarectum and megacolon • С. B. Ó Súilleabháin, J. Н. Anderson, В. Е. McKee and I. С. Finlay 


15 Stabile С, Kamm MA, Hawley PR, Lennard-Jones JE. 
Colectomy for idiopathic megarectam and megacolon. Gut 
199]; 32: 1538-40. 

16 Stabile G, Kamm MA, Phillips RK, Hawley PR, Lennard- 
Jones JE. Partial colectomy and coloanal anastomosis for 
idiopathic megarectum and megacolon. Dis Colon Rectum 1992; 
35: 158-62. 

17 Stewart], Kumar D, Keighley MR. Results of anal or low rectal 
anastomosis and pouch reconstruction for megarectum and 
megacolon. Br 7 Surg 1994; 81: 1051-3. 

18 Stabile G, Kamm MA, Hawley PR, Lennard-Jones JE. Results 


British Journal of Surgery 2001, 88, 1392-1396 www.bjs.co.uk 


19 


20 


кә 
ке 


of stoma formation for idiopathic megarectum and megacolon. 
Int F Colorectal Dis 1992; 7: 82-4. 

Hosie KB, Kmiot WA, Keighley MR. Constipation: another 
indication for restorative proctocolectomy. Br 7 Surg 1990; 77: 
801-2. 

Di Lorenzo C, Flores AF, Reddy SN, Hyman PE. Use of 
colonic manometry to differentiate causes of intractable 
constipation in children. 7 Pediatr 1992; 120: 690-5. 
MacDonald A, Carter К, Baxter JN, Wright R, Finlay IG. Mass 
inaction: the hallmark of constipation after childbirth or 
hysterectomy. Br 7 Surg 1994; 81: 750(Abstract). 


€ 2001 Blackwell Science Ltd 


: Original article 


Hospital caseload and the results achieved in patients with 


rectal cancer 


F. Marusch, A. Koch, U. Schmidt, M. Pross, I. Gastinger and H. Lippert 


Insutute for Quality Management in Operative Medicine at the Otto-von-Guericke University, Magdeburg, Germany 
Correspondence te Dr F Marusch, Department of Surgery, Ouo-ron-Guericke-Universtty, Leipziger Strasse 44, D-39120 Magdeburg, Germany 


(e-mail: marusch-cottbus@t-onlme.de) 


Background: The aim of the study was to investigate the impact of hospital caseload on the short-term 
postoperative outcome of patients with rectal carcinoma. 

Methods: A multicentre study involving 75 German hospitals was carried out between January and 
December 1999. Some 1463 patients with rectal carcinoma were studied. 

Resuits: The hospitals were divided into three groups by annual caseload as follows: less than 20 
(group 1), 20-40 (group 2) and more than 40 (group 3). The groups were identical in terms of age, 
gender, height, weight, tumour stage, risk factors and American Society of Anesthesiologists 
classification. Postoperative morbidity was less in hospitals with a case volume of more than 20 patients 
per year (41-7 per cent in group 2 versus 49-9 per cent in group 1). The proportion of patients 
undergoing abdominoperineal resection with a permanent stoma was less in hospitals with a case 
volume of more than 40 patients per year (26-4 per cent in group 3 versus 34-0 per cent in group 2). 
Conclusion: A large caseload in rectal surgery results in a significant reduction in permanent stoma 


formation and postoperative morbidity. 
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Introduction 


Numerous studies have demonstrated a relationship 
between hospital surgical volume and both short- and 
long-term results of complex gastrointestinal and other 
forms of surgery for carcinoma "^. In the surgical treatment 
of pancreatic cancer (Whipple's procedure)*°, thyroid- 
ectomy! ^U, resection of the liver!^!^, mastectomy or 
lumpectomy for breast cancer! and prostatectomy! ^", 
the hospital volume has a decisive impact on morbidity and 
mortality rates, and long-term patient survival. The present 
study was undertaken to establish whether experience in 
rectal carcinoma impacts on short-term postoperative 
outcome. 


Patients and methods 


This was a prospective multicentre observational study. 
The data evaluated were obtained in the calendar year 1999. 
Seventy-five German hospitals of all sizes (from small local 
hospitals to large university hospitals) participated, on a 
purely voluntary basis, and no hospital was excluded. All 
surgical departments in the five German states of 
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Brandenburg, Saxony, Saxony-Anhalt, Thuringia, 
Mecklenburg-West Pomerania were invited to participate. 
The total number of patients with a colorectal carcinoma 
involved was 3756. These five states have a population of 
some 15 million, and about 7000 new colorectal carcinomas 
per year may be expected. Patients included in the study may 
be assumed to be representative for the region as a whole, 
and any selection bias therefore small. This region of 
Germany has 219 hospitals, of which 150 carry out 
colorectal surgery, so 50 per cent of all relevant hospital 
departments participated. 

Every patient with a colorectal carcinoma who presented 
within the study period was admitted. The data obtained 
from a total of 3756 patients were entered into a special 
standardized questionnaire that contained 68 fields cover- 
ing the preoperative findings, type of operation, post- 
operative course and tumour histology. The patients 
continue to be followed up annually. The questionnaires 
were completed by the senior registrar of each hospital/ 
department. To ensure accuracy, all participating surgeons 
attended three weekend study information sessions. 

Since the study was designed as an observational study, 
approval by an ethics committee was not required. All 
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patients allowed their data to be recorded. These data were 
checked for correctness and completeness by the study 
director, who conducted a number of random checks in each 
department during the period of the study to compare the 
entries in the questionnaire with the data in the patients’ 
hospital records. These checks revealed no discrepancies in 
the reported data. Any implausible or incomplete ques- 
tionnaires were checked in the same manner. Further, the 
patient data from each department were investigated for 
completeness (all patients included) by comparing compu- 
ter records of patients undergoing surgery for colorectal 
cancer. The data were analysed using the SPSS 9.0 statistical 
program (SPSS, Chicago, Illinois, USA). 

То investigate the influence of experience on the results 
of rectal surgery, the hospitals were divided into those 
with fewer than 20 patients (group 1: 44 hospitals, т = 444, 
mean 10 (range 5-19) patients), those with 20-40 (group 
2: 22 hospitals, л = 544, mean 25 (range 20-33) patients) 
and those with more than 40 patients (group 3: nine 
hospitals, т = 475, mean 53 (range 44-67) patients). The 
experience of individual surgeons was not considered. 

АП statistical evaluations were carried out in an explora- 
tive sense, taking P « 0-05 to be significant. Two-dimen- 
sional frequency distributions were compared using the y? 
test. During this procedure, neighbouring categories were 
considered together wherever necessary. Continuous vari- 
ables, such as age and time (e.g. postoperative stay), were 
evaluated with the Welch test or, in the event of more than 
two groups, with a one-way analysis of variance. Additional 
Tukey multiple comparisons were also employed. For very 
large samples, statistical significance may not be of clinical 
relevance. 

A cut-point search was conducted to determine the 
number of patients needed to best differentiate between 
hospitals with a high and low morbidity or abdominoper- 
ineal resection (APR) rate. This search was done in steps of 
two patients per hospital. A x^ test was used to evaluate the 
number of cases. 


Results 


Some 3756 patients with a carcinoma of the colon or rectum 
were admitted to the study. These patients were treated in a 
total of 75 hospitals/institutions in five German states, and 
accounted for about 54 per cent of all new colorectal 
carcinomas in the region. 

Among the patients, 1463 had a carcinoma of the rectum 
and are the subject of this study. Rectal carcinomas were 
defined as tumours whose proximal extent was not more 
than 16 cm distant from the anal verge. A total of 1431 
patients underwent surgery (97-8 per cent), with resection 
of the tumour in 1287 (resection rate 89-9 per cent). Some 
1079 patients (83-8 per cent) were resected for cure (i.e. 
histologically clear margins) and 208 (16-2 per cent) for 
palliation. 

The three hospital groups did not differ in terms of the 
ratio of male to female patients, age, body mass index, 
individual risk factors, American Association of 
Anesthesiologists (ASA) classification, stage distribution 
(Union Internacional Contra la Cancrum), or resection 
rates for the different tumour locations (less than 4 cm, 4 to 
less than 8 cm, 8 to less than 12 em, 12-16 cm). Total 
mesorectal excision (TME) was performed in 58.6 per cent 
of operations in group I hospitals (232 of 397), 61.5 per cent 
(289 of 469) in group 2 and 61.8 per cent (260 of 421) in 
group 3 (P not significant). APR rates according to distance 
of the tumour from the anal verge and hospital group are 
given in Table 1. 

A stapled anastomosis was performed in 86-9 per cent of 
cases (661 of 761): 88-0 per cent (219 of 249) in group 1 
hospitals, 90-7 per cent (234 of 258) in group 2 and 81-9 per 
cent (208 of 254) in group 3. In group 3 hospitals 
significantly more anastomoses were hand-sewn (P = 0-01). 

Intraoperative complications occurred during 142 (9.9 
per cent) of 1431 procedures. These included iatrogenic 
perforation of the tumour, haemorrhage (intraoperative 
blood replacement of more than 2 units of red blood cells), 
ureteric or urethral injury, injuries to the bladder, spleen, 


Table 1 Abdominoperineal resection rates as a function of the distance of the tumour from the anal verge 
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Table 2 Intraoperative complications 






Values in parentheses are percentages. *Distance of the tumour from 
the anal verge. n.s., Not significant. y^ test 


Table 3 General postoperative complications 
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Tabie 4 Specific postoperative complications 








cific postoperative complications 
: Group 3 . Р 
25 (35.7) ^ ns. 


45.624) п. 
38 (241) ns 
28 (31-1) _ 002 
196 (29.8) 


Values in parentheses are percentages. *Distance of the tumour from 
© 
BU XS > 
the anal verge. n.s., Not significant. X^ test 


small bowel and neighbouring organs, or complications 
associated with pneumoperitoneum (Table 2). The general 
postoperative complication rate was 27-7 per cent (Table 3) 
and the overall rate of specific postoperative complications 
was 29-4 per cent (Table 4). 

Comparison between group 2 and 3 hospitals in terms of 
specific complications revealed no significant differences. 
In contrast, the difference between group | hospitals and 
those in groups 2 and 3 was significant (P = 0.005). There 
was no difference between hospital groups in terms of 
complications that required reoperation (afterbleeds, burst 
abdomen, ileus, anastomotic leakage): 12-0 per cent (53 of 
441) in group 1, 7-7 per cent (41 of 533) in group 2 and 9.4 
per cent (43 of 457) in group 3 (Table 5). 
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Table 5 Anastomotic leak rate following resection of the rectum 
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The postoperative morbidity rate was 44-2 per cent (633 
of 1431). It was lower in groups 2 and 3 than in group 1: 49.9 
per cent (220 of 441) in group 1, 41-7 per cent 222 of 533) in 
group 2 and 41.8 per cent (191 of 457) in group 3 
(P = 0.016). The overall hospital mortality rate was 5.2 
per cent (2 = 76). There was no difference between groups. 
The mean postoperative hospital stay was significantly 
shorter in groups 2 and 3 than in group 1: 21.3 (median 18 
(range 1-102)) days in group 1, 18-0 (median 16 (range 0- 
70) days in group 2 and 18.3 (median 15 (range 2- 
106)) days in group 3 (P = 0-001). 

The cut-point search showed the best differentiation 
between hospitals with high and low morbidity rates for a 
caseload of 20 patients per year. Hospitals with a caseload of 
less than 20 patients per year had a morbidity rate of 51.7 per 
cent compared with 40-0 per cent for those with more than 
20 patients. For the APR rate, the cut-point search 
identified a clear differentiation between hospitals for a 
caseload of 32 patients per year. Hospitals with more 
patients had an extirpation rate of 26.5 per cent, compared 
with 32-6 per cent for those with a smaller caseload. 


Discussion 


Variations have been reported in the outcome of patients 
undergoing surgery for rectal carcinoma between various 
centres and individual surgeons". However, the prognostic 
significance of the surgeon-related factor is uncertain. 
Individual studies have reported a surgeon-related 
difference in the results of resection for colorectal 
carcinoma "^, More recently, the prognostic significance 
of the hospital or the advantage ofa high-volume hospital in 
terms of morbidity, mortality and patient outcome has been 
discussed 79-57. [n the present study, the individual 
surgeon was not considered, since differences in the 
organization and administration of staff in surgical institu- 
tions in the German-speaking countries make it possible to 
report only on the institutional results, which fall within the 
responsibility of the head of department. 

Simons etal.”* reported that hospital environment and 
experience (surgical caseload) appear to impact significantly 
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on outcome, and showed that hospitals with a significantly 
higher caseload achieved significantly better survival rates. 
Harmon et al.** defined hospital volume as follows: low (less 
than 40), medium (40—70) and high (more than 70) cases per 
year (colonic and rectal carcinomas were considered 
together). They showed that surgeons with a medium 
volume achieved an excellent outcome (similar to that 
achieved by high-volume surgeons) when they operated in 
hospitals with a medium or high volume, but not when they 
worked in low-volume hospitals". Blomqvist ега? 
reported that the l-year relative survival rate among 
patients with rectal cancer residing in the catchment area 
of a large regional hospital was 76 per cent compared with 
72 per cent for small local hospitals. However, studies 
carried out by Parry ета. 2° on 927 patients with primary 
colorectal carcinoma in England did not support an 
association between volume of work and patient outcome. 
Simunovic et a/.°° concluded that centralizing treatment for 
rectal carcinoma in high-volume or teaching hospitals 
would probably not lead to an improvement in surgical 
quality. In contrast, other authors call for just such a 
centralization and specialization in appropriate centres!*. 
In the present study, the three groups of hospitals were 
comparable with regard to the distribution of risk factors, 
ASA classification and tumour stage. The benefit associated 
with hospitals with most experience in rectal surgery (group 
3) was seen in the rate of APR. Hospitals in groups 1 and 2 
made more frequent use of stapled anastomosis than those 
in group 3. Although an analysis by McRae and McLeod" 
indicated equality of stapled and hand-sewn anastomoses, 
the latter nevertheless have certain advantages with regard 
to intraoperative technical problems and postoperative 
stenosis rates. However, whether an advantage for group 3 
hospitals can be concluded from this is doubtful. The 
overall anastomotic leak rate, including leaks both requiring 
operative treatment and those not requiring such treatment, 
was significantly lower in group 2. This can be explained by 
the significantly higher APR rate in group 2 versus group 3 
for tumours located between 4 and 12 cm from the anal 
verge. For lesions below 8 cm, the risk of anastomotic 
insufficiency is appreciably higher. Overall, the anastomotic 
leak rate in this study was 9-6 per cent for rectal carcinoma. 
The incidence of clinically manifest anastomotic insuffi- 
ciency after rectal resection is reported to lie between 3 and 
30 per cent??? The rate appears to correlate directly 
with distance from the anal verge. Carlsen et 4/.? described 
an increase in anastomotic leakage following introduction 
of TME, a finding that decreased with increasing experi- 
ence in the technique. The TME rate did not differ between 
the hospital groups in this study, so differences in post- 
operative results cannot be related to TME. 


British Journal of Surgery 2001, 88, 1397-1402 www.bys.co.uk 


Overall, the morbidity rate in groups 2 and 3 was 
significantly lower than that in group 1. Postoperative 
hospital stay was significantly shorter in groups 2 and 3. In 
comparison to North American hospitals, however, hospi- 
tal stay in general was longer, owing to differences in the 
healthcare systems. 

In summary, hospitals that treat more than 40 patients 
with rectal carcinoma per year appear to offer an advantage 
regarding the rate of APR. Hospitals with more than 20 
patients a year had a lower intraoperative complication rate 
and fewer specific postoperative complications than hospi- 
tals treating fewer than 20 patients per year. This also 
applied to overal] postoperative morbidity and hospital stay. 
No significant differences were found in postoperative 
mortality rate, resection rates, general postoperative 
complications and in surgery-related specific postoperative 
complications. The annual number of cases of rectal 
carcinoma needed to achieve better results with rectal 
surgery remains uncertain. On the basis of the present 
results, hospitals with a small annual caseload can achieve 
excellent results, and calls for a centralization of rectal 
surgery clearly need more critical appraisal. 
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Background: Use of a standardized meal stimulation test has been recommended for the early diagnosis 
of pancreaticoduodenal endocrine tumours (PET) in patients with multiple endocrine neoplasia type 1 
(MEN 1). The diagnostic value of this test was re-evaluated. 

Methods: In a prospective, controlled trial 58 standardized meal stimulation tests (563 kcal) were 
performed in 12 patients with MEN 1 and histologically, biochemically and/or radiologically confirmed 
PETs (group 1), 11 carriers of an MEN 1 mutation with no evidence of PETs (group 2) and in 27 
healthy controls (group 3). Serum pancreatic polypeptide (PP) and gastrin concentrations were 
measured before and during the test meal. 

Results: Patients in group 1 had significantly higher mean basal serum PP and gastrin concentrations 
than patients in group 2 and controls (P « 0-05). In all three groups an increase in serum PP was 
observed after meal stimulation, but there was no significant difference between the groups. No 
increase in gastrin level was found in any of the groups after meal stimulation. 

Conclusion: The standardized meal stimulation test does not reliably indicate the presence of PETs in 
patients with MEN 1, whereas raised basal serum PP and gastrin levels do. The expensive and time- 
consuming meal test can be excluded from MEN I screening programmes. 
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introduction 


Multiple endocrine neoplasia type 1 (MEN 1) is an 
autosomal dominant inherited syndrome characterized by 
the presence of neoplastic lesions in the para thyroid glands, 
the anterior pituitary gland, and in the endocrine pancreas 
and duodenum’. Endocrine tumours of the adrenals, 
stomach, thymus and lung can also occur but are less 
common. The causative MEN 1 gene has recently been 
identified’. The MEN 1 gene is located on chromosome 
11413 and contains ten exons that encode a 2-8-kilobase 
protein of 610 amino acids named menin. The MEN 1 gene 
now provides the basis for predictive genetic screening of 
patients with MEN 1 and family members. 

Screening and autopsy studies have shown that up to 80 
per cent of patients with MEN 1 develop pancreaticoduo- 
denal endocrine tumours (РЕТ), about half of which are 
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malignant’*. These tumours can consist of single or 
multiple benign or malignant neoplasms, some of which 
are functional and cause specific hormonal syndromes. The 
most common MEN 1-associated PETs are gastrinoma, 
insulinoma and non-functioning tumours (NFTs). PETs in 
MEN 1 are usually very small and multicentric. Imaging 
procedures often fail to visualize these tumours. Several 
groups have reported that serum pancreatic polypeptide 
(PP) and gastrin measurements are useful for screening for 
involvement of the endocrine pancreas. In addition, a 
specific meal stimulation test for PP and gastrin secretion 
has been developed for the early detection of PETs?. This 
563-kcal meal stimulation test has been postulated to be 
most sensitive for the early detection of PETs, allowing 
diagnosis at least 5 years before visualization by imaging“. 
However, these data are not based on genetically defined 
groups. The aim of this study was to re-evaluate the 


British Journal of Surgery 2001, 88, 1403-1407 1403 


4404 Detection of pancreaticoduodenal endocrine tumours • P. Langer, A. Wild, 1. Celik, I. Kopp, А. Bergenfelz and D. К. Bartsch 


Table 1 Characteristics of patients with multiple endocrine neoplasia type 1 with pancreaticoduodenal endocrine tumours (group 1) 


Patient o “Mutation 
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¢.613T>C/L168P 
-"6,613T» C/L168P 
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2 e.1419delG/FA48X | 
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Type of mutation Associated PETS 


Frameshift - AIWWET XS nis 
“Nonsense i doct Gastrinoma, insulinoma 
i Missense — 07 07 1 МРота 
“Missense з Я МЕТ 2 

Missense. < ү NET, gastrinoma 

Missense o 0o : NFT 

Missense гы МЕТ 

Frameshift : Gastrinoma 

In-frame deletion Gastrinoma 

Frameshift “Gastrinoma 

Nonsense -.- Insulinoma, NFT 

Frameshitt insulinoma 


PET, pancreaticoduodenal endocrine tumour; NFT, non-functioning tumour; ViPoma, tumour with secretion of vasoactive polypeptide 


diagnostic value of the test in a prospective, controlled trial 
in patients with genetically confirmed MEN 1, mutation 
carriers and controls. 


Patients and methods 


Group 1 consisted of 12 patients with MEN 1 with 
biochemically, radiologically and/or histologically evident 
PETs (eight women and four men; mean age 41-2 (range 
23—70) vears). There were four patients with NFTs, three 
patients with Zollinger-Ellison syndrome (ZES), one 
patient with an insulinoma and one patient with a tumour 
secreting vasoactive intestinal polypeptide (VIPoma). One 
patient had both ZES and a NFT, one patient had ZES and 
an insulinoma, and another patient had an insulinoma and a 
МЕТ (Table 1). PETs in two patients were confirmed only 
biochemically, while PETs of six patients were visualized by 
various imaging procedures, including computed tomo- 
graphy, somatostatin receptor scintigraphy and endoscopic 
ultrasonography. PETs of three operated patients were 
confirmed by histological examination. Group 2 consisted 
of 11 MEN 1 gene mutation carriers without clinical, 
biochemical or radiological evidence of PETs. There were 
four women and seven men with a mean age of 47.0 (range 
31-68) years. The meal test was also performed in 27 
healthy controls who comprised group 3 (13 women and 14 
men; mean age 31-7 (range 21-64) years). 

The meal test was performed after an overnight fast. 
Patients and controls received a 563-kcal meal composed of 
66 g carbohydrate, 18 g protein and 22 g fat. The duration 
of the meal was 20 min. Blood samples were drawn at 5 min 
before, and 0, 10, 20 and 60 min after the start of the meal. 
Serum PP and gastrin were measured by competitive 
radioimmunoassay (Eurodiagnostica, Malmö, Sweden). 
Normal basal levels of PP were below 200 pg/ml and of 
gastrin less than 125 pg/ml. Over 28 months, 58 tests were 
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performed in 50 individuals. Eight patients underwent two 
meal tests as part of an annual screening programme. 


Genetic analysis 


Mutation analysis of the MEN 1 gene in 23 mutation 
carriers was performed as described previously”. In brief, 
constitutional DNA was used for analysis of the nine coding 
exons of the MEN 1 gene by single-strand conformational 
variant analysis and direct sequencing. Sequencing was 
performed either with the Sequi-Therm™ kit (Biozym, 
Hessisch Oldendorf, Germany) or by Taq cycle sequencing 
using an automated sequencer (ABI 310 Genetic Analyser, 
ABI-PRISM®; Perkin Elmer, Foster City, California, 
USA). 


Statistical analysis 


Results are expressed as mean(s.d.) unless otherwise stated. 
PP and gastrin serum concentrations were compared by 
analysis of variance (Kruskal-Wallis test, 2 d.f. ) and Mann- 
Whitney U test. P < 0-05 was considered to indicate 
statistical significance. 


Results 


Genetic analysis 


Twelve different MEN 1 gene mutations could be identified 
in 23 patients with MEN 1. The mutations were distributed 
throughout the gene and comprised six frameshift muta- 
tions (E116X, P529X, F448X, Y90X, K119X, E530X), two 
missense mutations (L168P, E26K), two nonsense muta- 
tions (K120X, Q554X), one splice-donor site mutation 
(c.894—1G»A) and one in-frame deletion (84271). 
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Fig. 1 Mean(s.d ) serum pancreatic polypeptide (PP) levels after 
meal test stumnlation 
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Fig. 2 Serum pancreatic polypeptide (PP) response in healthy 
controls (group 3) to meal test stimulation 


Serum concentrations of pancreatic polypeptide 


Fasting PP levels up to 200 pg/ml are considered to be 
within normal limits. The mean fasting PP levels in group 1 
were slightly raised while those in groups 2 and 3 were 
normal. Four of the 12 patients in group 1 had a raised basal 
PP. However, in three of 11 patients in group 2 and in two of 
27 healthy controls slightly raised basal PP levels were also 
noted. In all three groups an increase in PP after meal 
stimulation was observed. In each group the peak level was 
reached at 20 min, with a slight decrease towards 60 min 
(Fig. 1). Surprisingly, the highest PP levels after stimulation 
occurred in the control group at 20 min. Six of 27 healthy 
controls had a PP level higher than 700 pg/ml at 20 min. 
There were no staustically significant differences overall 
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Fig. 3 Mean(s.d.) serum gastrin levels after meal test sumulation 


between the groups after meal stimulation (Fig. 1). It is also 
of note that in each group a few individuals did not respond 
to the meal. This caused wide variance in PP concentration 
within each group (Figs 1 and 2). 


Serum concentrations of gastrin 


Basal gastrin levels were raised exclusively in patients with 
MEN! and ZES, and а large standard deviation was noticed 
owing to a patient with ZES who had a very high fasting 
gastrin level (4080 pg/ml). Statistically significant differ- 
ences were noted between groups 1 and 3 (P « 0.05). An 
increase in mean gastrin level during meal stimulation was 
not observed in any of the groups (Fig. 3). Mean(s.d.) peak 
gastrin concentration at 20 min was 483-5(987-8) pg/ml for 
group 1 compared with 119-4(32.3) pg/ml for group 2 and 
117-3(56-3) pg/ml for group 3. 
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Discussion. 


PETs occur in about 70 per cent of MEN 1 mutation 
carriers^ 1912. In contrast to sporadic endocrine pancreatic 
tumours MEN l-associated PETs are characterized by 
multicentricity, histological heterogeneity and higher rates 
of recurrence!" *, About two-thirds of middle-aged 
patients with MEN 1 have ZES, about one-quarter have 
hyperinsulinism and the rest have non-functioning 
tumours, the glucagonoma syndrome, or the syndrome of 
watery diarrhoea, hypokalaemia and achlorhydria. Among 
younger patients NFTs аге the 
Approximately half of patients with MEN 1 develop 
malignant PETs that represent the most important cause 
of death’. For these reasons the authors and others favour 
an aggressive operative approach for PET' to eliminate 
symptoms and to prevent the development of metas- 
tases! ^7, Early detection of PETs in MEN 1 gene 
mutation carriers is of outmost importance if this strategy is 
followed. Identification of the MEN I gene now enables all 
resources to be focused on the MEN 1 gene mutation 
carriers, possibly resulting in more efficient detection of 
pancreaticoduodenal involvement. However, available 
imaging methods often fail to visualize small PETs”. 
Skogseid etal.’ found that a standardized 563-kcal meal 
stimulation test with measurement of serum PP and gastrin 
responses is the most sensitive test for the early detection of 
MEN 1 PETs. They also stated that a pathological meal 
test precedes radiological detection of PETs by at least 
5 years. This test has since been widely used in MEN 1 
screening programmes. However, at the time of these 
studies neither the MEN 1 gene nor the chromosomal 
region was known, so that no clear-cut distinction could be 
made between affected and non-affected family members. 
This became even more evident when the Swedish group 
reported, based on mutation analysis data, false-positive 
stimulation by the meal test in about 10 per cent of 
previously investigated individuals". These facts prompted 
the current re-evaluation of the meal test in patients with 
genetically confirmed MEN 1 and healthy controls. 
Several groups have reported that patients with MEN 1 
and known PETs frequently have raised basal serum PP 
levels compared with patients who have MEN 1 without 
pancreatic involvement and normal controls*!^!, The 
present study confirms these results. Skogseid eta/.^ found 
only a weak response to meal stimulation in the control 
group, whereas all of their patients with MEN 1 and PETs 
had PP levels higher than the mean values plus twice the 
standard deviation of the normal subjects. The present 
study, however, observed a wide variance in the PP response 
to the meal stimulation in all groups investigated. One- 
quarter of the healthy controls in the study had a strong 


most common. 
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response to the stimulation, with highly raised PP levels. 
Although PP and gastrin levels were not measured at 30 min 
in the present study, as in Skogseid’s study, it is highly 
unlikely that significant differences were missed at this time 
point because of the steep increase in the PP levels in the 
control group between 0 and 20 min. It remains unclear 
why the present study obtained different results from those 
of Skogseid etal. One might argue that among the healthy 
controls there may have been individuals with either 
MEN 1-associated pancreatic endocrine disease or spora- 
dic pancreatic endocrine tumours that were responsible for 
the exaggerated PP levels after meal stimulation. The 
likelihood of this, however, appears negligible owing to the 
very low incidence of both the MEN 1 syndrome 
(1: 100 000) and sporadic pancreatic endocrine tumours 
(0-4 : 100 000)'*. 

With regard to serum gastrin levels, Skogseid ега 
reported increased basal levels in patients with MEN 1 with 
or without PETs. They also described significant differ- 
ences between patients with MEN 1 without PETs and 
normal subjects, as well as between patients with MEN 1 
with PETs and normal subjects after stimulation at 20 and 
45min. The present data did not confirm these results. 
Significantly increased mean basal gastrin levels were found 
only in patients with MEN 1 and PETs (group 1) compared 
with healthy controls (group 3). In terms of mean serum 
gastrin level, there was almost no response to the meal test 
stimulation in any of the groups. Only patients with MEN 1 
and ZES had raised fasting gastrin levels, which slightly 
increased after stimulation in one patient. 

The present data confirm that basal PP and gastrin 
concentrations are often significantly higher in patients 
with MEN 1 with confirmed PETs than in normal controls. 
Itis well known that in patients with MEN 1 increases in the 
level of biochemical markers, such as basal PP, can precede 
an imageable pancreatic tumour by up to 5 years!”; this may 
account for the raised basal PP level observed in three 
patients in group 2. Measurement of basal serum PP and 
gastrin is therefore a useful tool in MEN 1 screening, even 
though false-positive results may occur in up to 10 per 
cent!” 

In summary, the standardized meal test stimulation does 
not reliably indicate the presence of PETs. Even in the 
absence of questionable accuracy of the meal test, its clinical 
value has been superseded by improved methods for genetic 
diagnosis, chromogranin measurements, and 
enhanced sensitivity of imaging methods such as endo- 
scopic ultrasonography. Therefore, the expensive and time- 
consuming meal test can be omitted from MEN 1 screening 
programmes. 


serum 
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Background: Nodal staging for gastric cancer according to the 1997 Union Internacional Contra la 
Cancrum tumour node metastasis classification is based on the number of metastatic lymph nodes. The 
aim of this study was to evaluate whether the number of lymph nodes examined affected staging of 
gastric cancer. 

Methods: A retrospective study was performed in 4789 consecutive patients with gastric cancer, who 
had undergone curative resection (Ro) from 1986 to 1995. Patients were classified according to the 
number of nodes examined. The number of metastatic lymph nodes and stage-stratified survival were 
compared. 

Results: There were significant differences in the number of metastatic lymph nodes and survival in 
stage ША between patients with 15 or more lymph nodes and those with fewer than 15 nodes. In 
analysis restricted to patients with 15 or more nodes, stage-stratified survival did not vary significantly 
with lymph node yields for any stage except ШВ, in which there was a significant difference between the 
subgroup with fewer than 20 examined lymph nodes and patients with 35 or more nodes. 

Conclusion: The number of lymph nodes examined did not significantly affect node staging of gastric 
cancer as long as at least 15 nodes were examined. For stage ШВ, more than 15 lymph nodes may be 


required for optimal staging. 
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Introduction 


Although the incidence of gastric cancer is decreasing in 
western countries, it is still one of major cancers in the 
world!. In 1997, the revised Union Internacional Contra la 
Cancrum (UICC) tumour node metastasis (TNM) classi- 
fication was adopted for gastric cancer staging. The most 
significant change in this revision was that N stage is based 
on the number of metastatic lymph nodes’. 

Lymph node status and the depth of invasion are known 
to be significant prognostic factors for gastric cancer, and 
lymph node status is an essential component of stage 
classification. Lymph node status according to the Japanese 
Research Society for Gastric Cancer’ and the fourth edition 
(1987) of the UICC TNM classification? is based on the 
anatomical site of metastatic regional lymph nodes, as 
determined by their distance from the primary tumour. The 
assessment of the distance to the edge of the primary 
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tumour may be complex and variable, so discrepancies in the 
classification have existed. In the 1997 UICC ТММ 
classification, the node stage was based on the number of 
metastatic lymph nodes: carcinomas without lymph node 
metastases were defined as No, those with 1—6 metastatic 
regional lymph nodes as №, 7-15 nodes as №, and more 
than 15 nodes as Мз”. This number-based classification has 
the advantage of improved reproducibility, and provides a 
more accurate estimation of prognosis than the former 
UICC N classification^?. However, one major concern 
about the new lymph node staging system is that the number 
of metastatic lymph nodes is likely to be influenced by the 
number of lymph nodes resected and examined. The extent 
of lymphadenectomy and the thoroughness of lymph node 
retrieval determine the number of resected lymph nodes for 
each specimen’ *. This study aimed to evaluate the influence 
of number of lymph nodes examined on the staging of 
gastric cancer. 
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Fig. 1 Histogram showing the numerical distribution of lymph 
nodes examined from gastrectomy specimens. The curved line is 
the normal distribution curve of this histogram 


Patients and methods 


From 1986 to 1995 inclusive, 5217 consecutive patients 
with gastric cancer underwent surgery at the Department of 
Surgery, Seoul National University Hospital, Korea. Of 
these, 4789 patients who underwent curative resection (Ro) 
were included in this retrospective study. Staging was done 
according to the 1997 UICC ТММ classification, which 
assumes that 15 or more lymph nodes were examined. Some 
435 patients (9 per cent) with fewer than 15 lymph nodes 
examined were also included in the study. The aim was to 
determine what influence this had on assessment of nodal 
status. The patients were classified into subgroups accord- 
ing to lymph node yields. The mean number of metastatic 
lymph nodes for each subgroup was compared, excluding 
pathological stage pN; tumours to avoid undue influence 
on statistical evaluation. The stage-stratified survival, 
restricted by nodal yields, was analysed. Information on 
survival was available for 4737 (99 per cent) of the 4789 
patients. The mean follow-up wes 51.0 (range 1— 
141) months. 

Survival analysis was performed using the Kaplan—Meier 
method and differences between groups were compared by 
the log rank test. Survival data are given as observed 5-year 
overall cumulative survival rates and include postoperative 
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ША 863 743 583 421 329 273 
IIIB 482 369 248 171 128 102 
iv 483 318 171 102 70 45 


Flg. 2 Survival curves of patients who had gastrectomy for 
cancer stratified by 1997 Union Internacional Contra la 
Cancrum stage grouping. There is a significant deterioration of 
survival with increased stage (P « 0-0001, log rank test) 


deaths. 'T'he significance of the differences in the number of 
metastatic lymph nodes among subgroups was determined 
by analysis of variance. P « 0.05 was considered statistically 
significant. All analyses were performed using the Staustical 
Package for the Social Sciences for Windows Release 9.0 
(SPSS, Chicago, Illinois, USA) statistical package. 


Results 


‘The mean age of the patients was 54-1 (range 19-88) years 
and the gender ratio was 2.1 : 1 in favour of men; 1415 
patients (30 per cent) had T; tumours, 1525 (32 per cent) 
Т, 1747 (36 per cent) Тз and 102 (2 per cent) T4 tumours. 
The surgical procedures performed were subtotal gastrect- 
omy 1n 3637 patients (76 per cent) and total gastrectomy in 
1152 (24 per cent), including combined resection. 

The mean(s.d.) number of lymph nodes examined per 
gastrectomy specimen was 31-9(15-2) (median 30 (range 1— 
119)) (Fig. 1). Some 2646 specimens (55 per cent) demon- 
strated lymph node involvement and the mean(s.d.) number 
of metastatic lymph nodes was 8-9(9.2). A total of 435 
patients had fewer than 15 lymph nodes examined; 264 (61 
per cent) were node negative (No), of whom 164 (62 per 
cent) had stage IA disease. The mean(s.d.) lymph node 
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Fig. 3 Survival curves of patients who had gastrectomy for 
cancer according to the 1997 Union Internacional Contra la 
Cancrum lymph node stage (P « 0-0001, log rank test) 


Table 1 Mean number of metastatic lymph nodes examined 
according to lymph node yields and tumour stage. 







(95(18) _ 

« 0:05 
< 0:05 
Values аге mean(s.d.). № (> 15 involved nodes) specimens were 


excluded from the above analysis to avoid undue influence on statistical 
evaluation. *« 15 versus 15-29 and 730 (log rank test) 


«005. 


yields for each stage were as follows: IA, 28.3(13.5); IB, 
31-0(14-7); П, 31-9(15-0; HIA, 31.2(14.3); ПІВ, 32.9(15.4); 
and IV, 42-2(16-8). 

The 5-year survival rates according to stage were: stage 
ІА, 93 per cent; stage IB, 84 per cent; stage П, 68 per cent; 
stage ША, 51 per cent; stage HIB, 31 per cent; and stage IV, 
18 per cent (P < 0-0001) (Fig. 2). The 5-year survival rates 
in the No, №, Nz and №, groups using the 1997 lymph node 
staging classification were 86, 62, 36 and 19 per cent 
respectively. They were significantly different from each 
other (P < 0-0001) (Fig. 3). 

There was a significant difference in the mean number of 
metastatic lymph nodes at each T stage between patients 
with 15 or more lymph nodes examined and those with 
fewer than 15 (Table 1). The number of lymph nodes 
examined did not influence the number of metastatic lymph 
nodes as long as 13 or more lymph nodes were examined. 
The stage-stratified survival difference between patients 
with 15 or more nodes examined and those with fewer with 
15 was examined. Survival increased by 10 per cent for stage 
IB, 12 percent for stage Папа 27 per cent for stage ША, but 
this was only statistically significant for stage ША (Table 2). 
When the analysis was restricted to patients with 15 or more 
lymph nodes examined, the survival rate was not affected for 
any stage except IIIB, in which there was a significant 
difference between the subgroup with fewer than 20 
examined lymph nodes and specimens with 35 or more 
nodes examined. 


Discussion 


In the 1997 UICC classification, recording the absolute 
number of metastatic lymph nodes has methodological 
advantages, including high reproducibility? and more 
accurate estimation of the prognosis than that based on 
the anatomical extent of node metastases ~'°. In the present 
study, the survival curves according to N stage demon- 


Table 2 Stage-stratified 5-year survival rates of patients with gastric cancer according to the number of lymph nodes examined 








*P «0-001 versus #15 nodes examined; +P < 0-05 versus 15-19 nodes examined (analysis of variance) 
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strated a significant stepwise deterioration as the number of 
involved lymph nodes increased. However, one major 
concern about the 1997 node staging system is that the 
number of metastatic nodes is likely to be influenced by the 
number of lymph nodes resected and examined. The higher 
probability of detecting lymph node metastases with 
increasing nodal yields has been confirmed by an exponen- 
tial model". Simply examining a small number of lymph 
nodes can lead to an underestimation of stage, resulting in 
stage migration. This 1s known as the Will Rogers 
phenomenon’? and can cause a substantial difference in 
stage-specific survival rates and confound comparison of 
treatment results. In the 1997 UICC TNM classification it 
is recommended that 15 or more lymph nodes should be 
examined for accurate staging of gastric cancer. The present 
study included patients with fewer than 15 examined lymph 
nodes and evaluated the effect on staging. The number of 
metastatic lymph nodes identified and survrval both 
increased significantly when 15 or more lymph nodes 
were examined. Karpeh etaL!* similarly showed that 
survival significantly increased for stage II, ША and ШВ 
tumours when 15 or more nodes were examined. Hundahl 
etal. also identified the effect of suboptimal lymph node 
analysis on staging: 5-year stage-stratified survival increased 
in patients with 15 or more lymph nodes analysed. These 
results are likely to be due to stage migration, and indicate 
that at least 15 lymph nodes аге the minimum requirement 
for adequate lymph node staging of gastric cancer. 

In survival analysis restricted to patients with at least 15 
examined lymph nodes, the number did not significantly 
affect staging of gastric cancer. Survival did not change 
significantly when stratified according to five-interval nodal 
yields for any stage except ШВ, in which there was a 
significant difference. Patients with 15-19 examined nodes, 
who comprised about 10 per cent of all stage ШВ tumours, 
had a significantly lower 5-year survival rate than those with 
35 or more nodes examined. This difference may reflect that 
an increase in the number of nodes examined increased the 
number of positive nodes, and therefore altered the stage. 
Fewer than 20 examined nodes may be inadequate for 
assignment to stage ПІВ, which is defined as 7—15 involved 
lymph nodes. 

The number of lymph nodes examined is affected not 
only by the extent of Іушрћайепесотшу! 20 but also by 
techniques and intensity for the retrieval of lymph 
nodes! "2122, and personal variation”. At least 15 lymph 
nodes is an acceptable minimum for adequate staging as 
long as extended lymphadenectomy is routinely performed 
with curative intent. In the present study, 9 per cent of 
patients analysed had fewer than 15 nodes examined, a much 
lower percentage than that in western surgical centres. 
Some 38 per cent of patients with fewer than 15 lymph 
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nodes examined bad node-negative early gastric cancer 
(stage IA). These patients had no stage-specific survival 
difference according to lymph node yields (including fewer 
than 15). Therefore, fewer than 15 nodes may be reasonable 
to determine N stage in node-negative early gastric cancer. 
Kranenbarg etal?” reported that a minimum of five 
consecutive negative lymph nodes is reliable in this 
situation. Further studies are warranted to establish the 
minimum requirement for No staging of gastric cancer. 
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Background: The aim of this study was to determine the current use of thromboprophylaxis for 
laparoscopic surgery in Denmark. 

Methods: Postal questionnaires were sent to all Danish surgical departments that performed 
laparoscopic surgery according to the National Laparoscopic Cholecystectomy Database. 

Results: There was a written protocol for thromboprophylaxis in 93 per cent of the responding 
departments. In 37 per cent thromboprophylaxis was used for all patients undergoing laparoscopic 
surgery; only 7 per cent used thromboprophylaxis sporadically. All departments used low molecular 
weight heparin, 74 per cent in combination with graduated compression stockings. The criteria for 
using thromboprophylaxis varied greatly; in many departments conversion of the procedure to an open 
operation was not considered a criterion. Some 20 per cent of the departments reported previous 
thromboembolic complications following laparoscopic surgery. 

Conclusion: Despite the widespread use of thromboprophylaxis, symptomatic thromboembolic 
complications were reported from several departments. Further studies are needed to determine 


whether laparoscopic surgery should be considered a high-risk procedure. 
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introduction 


The risk of thromboembolic complications in relation to 
general surgery is well known’. To reduce this risk, 
thromboprophylaxis is advised routinely in general sur- 
gery. The risk of thromboembolic complications in 
relation to laparoscopic surgery is less well known’. 
Compared with open surgery, the risks of laparoscopic 
surgery might be expected to be lower owing to reduced 
surgical stress and earlier mobilization". However, there are 
increases in intra-abdominal pressure caused by pneumo- 
peritoneum, and the reverse Trendelenburg position 
impedes venous return leading to venous stasis in the 
legs". Laparoscopic surgery has also been shown to induce 
significant hypercoagulability^". These facts indicate that 
the risk of thromboembolic complications after laparo- 
scopic surgery might be as high as those associated with 
open surgery. 

Few studies have described the incidence of thrombo- 
embolic complications after laparoscopic surgery. The 
reported incidence varies from 0 to 55 per cent, probably 
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the result of failure of systematic screening for deep vein 
thrombosis (DVT) and differences in methodology**"”. 
Systematic’ screening of all patients with venous duplex 
imaging was performed in one small study"; 11 of 19 
patients had a DVT. In existing studies, a variable number 
of the patients received thromboprophylaxis^^'?, There 
was inconsistency in the use of thromboprophylaxis in 
connection with laparoscopic surgery in surgical depart- 
ments in the UK, in a report from 1997!?, 

The aim of the present study was to determine current use 
of thromboprophylaxis in relation to laparoscopic surgery 


in Denmark. 


Methods 


Postal questionnaires were sent to surgical departments in 
Denmark that are registered as performing laparoscopic 
surgery according to the National Laparoscopic 
Cholecystectomy Database. A reminder letter was sent to 
non-responders after 4 months. 
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Foreach department the following data were sought: type 
of laparoscopic surgery done in the department; length of 
admission after laparoscopic surgery; whether a written 
protocol for the use of thromboprophylaxis existed; 
indications for the use of thromboprophylaxis; type of 
thromboprophylaxis used in the department; start and 
duration of thromboprophylaxis; satisfaction with the use of 
thromboprophylaxis; complications of thromboprophy- 
laxis; and previous thromboembolic complications after 
laparoscopic surgery in the department. 

A written protocol had to be preorganized, and outline 
the type of thromboprophylaxis a given patient should 
receive, taking into consideration the various risk factors. 


Results 


The questionnaires were sent to 55 surgical departments. 
Replies were received from 46; in two departments 
laparoscopic surgery was not performed at all, and these 
were excluded. The response rate was therefore 87 per cent 
(46 of 53 departments). Forty-three (93 per cent) of the 
responding departments employed thromboprophylaxis 
using a written protocol. In 17 departments thrombopro- 
phylaxis was used for all patients undergoing laparoscopic 
surgery, in 26 it was prescribed selectively, and in only three 
departments was thromboprophylaxis used sporadically. 
Low molecular weight heparin (LMWH) was employed in 
all 46 departments; in 34 (74 per cent) graduated compres- 
sion stockings were also used (Table 1). 

In departments where thromboprophylaxis was applied 
selectively, various criteria were used (Table 2). When age 


Table 1 Use of thromboprophylaxis in 46 surgical departments 
surveyed 





Values in parentheses are percentages. LMWH, low molecular weight 
heparin 
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was used as indication for prophylaxis, 40 years was most 
often reported as the limit. If operating time was used as а 
criterion, over 30 min was often reported as the limit but 
many departments did not give a specific time. 

In all departments thromboprophylaxis was started 
before operation. The duration varied from 1 to 7 days, or 
until mobilization or discharge (Table 1). When prophy- 
laxis was given for 5—7 days, it was stopped if the patient was 
discharged earlier. When prophylaxis was given until 
discharge, the duration was usually 1-2 days. 

All departments were satisfied with their administration 
of thromboprophylaxis. None experienced any serious 
adverse events. 

Thromboembolic complications following laparoscopic 
surgery were described by nine departments (20 per cent). 
Pulmonary embolism had been experienced in five depart- 
ments, DVT in two and coronary occlusion in one; one 
department reported that 'few clinical incidences of 
thromboembolic complications’ were seen. In these nine 
departments thromboprophylaxis was currently adminis- 
tered according to a written protocol. 


Discussion 


The high response rate to this questionnaire allows 
conclusions to be drawn about the use of thromboprophy- 
laxis in relation to laparoscopic surgery in Denmark. I: 
should be kept in mind that the non-responding depart- 
ments could be disregarding the importance of thrombo- 
prophylaxis. 

In 1995 the majority (92 per cent) of surgical departments 
in Denmark used thromboprophylaxis routinely when 
performing open abdominal surgery. The current use of 
thromboprophylaxis in relation to laparoscopic surgery 
was found to be just as common, as 93 per cent of the 
responding departments used thromboprophylaxis accord- 


Table 2 Indications for using thromboprophylaxis during 
laparoscopic surgery in the 26 departments in which 
prophylaxis was used selectively 


No. of departments 


BMI, body mass index 


©2001 Blackwell Science Lad 


Т. Filtenborg Tvedskov, M. S. Rasmussen and P. Wille-jergensen * Thromboprophylaxis in laparoscopic surgery 1416 


ing to a written protocol Їп a similar survey among 
surgeons in the UK in 1997, the overall use of thrombo- 
prophylari was 94 per cent; 74 per cent of the surgeons gave 
thromboprophylaxis to all their patients and 20 per cent to 
some patients! The response rate in the UK Survey was 
somewhat lower (69 per cent). In contrast to the Danish 
surgical departments, the majority of the UK surgeons used 
unfractionated heparin; only 30 per cent used LMWH. 
This is probably due to the higher treatment costs for 
LMWH in the UK in 1997, whereas there is currently no 
difference in the cost of these treatments in Denmark. 

The optimal thromboprophylaxis for patients under- 
going laparoscopic surgery might be LMWH and grad- 
uated compression stockings", the combination most 
commonly used in Denmark. 

The criteria for using thromboprophylaxis varied greatly. 
Few studies describe the risk factors for developin 
thromboembolic complications after laparoscopic асы, 
whereas the risk factors in general surgery are well known!?. 
Risk factors were not used as the indication for applying 
thromboprophylaxis in most of the departments, as laparo- 
scopic surgery was considered a minimally invasive 
procedure. The risk of thromboembolic complications 
could be as high as in open surgery, and the same criteria for 
the use of thromboprophylaxis could be used. 

In the 26 departments where thromboprophylaxis was 
not used for all laparoscopic operations, only four (15 per 
cent) found it necessary to use thromboprophylaxis when a 
laparoscopic operation was converted to open surgery. In 
the UK study, 38 per cent used conversion to open surgery 
as an indication for thromboprophylaxis!). Conversion 
prolongs the operating time, which increases the risk of 
thrombosis!*. 

In the present survey, thromboprophylaxis was started 
before operation in all departments, reflecting that fact that 
most DVTs develop soon after operation, so that prophy- 
laxis should be given as early as possible”. In contrast, the 
duration of the prophylaxis varied considerably. The 
optimal duration of thromboprophylaxis after laparoscopic 
surgery still needs to be investigated. 

Despite the use ofa written protocol in the majority of the 
departments, 20 per cent reported thromboembolic com- 
plications. More than half of these departments had seen a 
pulmonary embolism. In the UK survey only 9 per cent had 
experienced thromboembolic complications after laparo- 
scopic surgery'®. The real incidence of thromboembolic 
complications could be higher due to asymptomatic cases, 
and complications appearing after discharge. In the Danish 
National Laparoscopic Cholecystectomy Database, 26 per 
cent of the departments have reported symptomatic 
thromboembolic complications. The number of patients 
reported with a complication was 19 after 19 640 laparo- 
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scopic cholecystectomies, an incidence of 0-1 per cent. This 
incidence is comparable to that found by Lindberg et al. 

A high number of the reported events were of pulmonary 
embolism, indicating that laparoscopic surgery is associated 
with a significant increase in thromboembolism. 

The majority of patients undergoing laparoscopic 
surgery in Denmark receive thromboprophylans with 
LMWH and graduated compression stockings adminis- 
tered according to a written protocol. Despite the wide- 
spread use of thromboprophylaxis, symptomatic 
thromboembolic complications were reported from several 
departments. Further scientific studies should be done to 
determine the optimal use of thromboprophylaris after 
laparoscopic surgery and to prove whether laparoscopic 
surgery should be considered a high-risk procedure. 
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A normal appendix found during diagnostic laparoscopy 
should not be removed (Br 7 Surg 2001; 88: 251-4) 

Ser 

We read this paper with interest and agree that the diagnosis of 
appendicitis can be difficult in patients with atypical symptoms. 
However, we question the title of the paper as, in certain cases, 
it cannot be assumed that a grossly normal appendix is 
unrelated to symptoms. Evidence is growing in the area of 
neuroimmune appendicitis and studies have shown that, 
despite normal routine histology, there can be morphological 
and phenotypical changes within the enteric nervous system in 
patients with recurrent symptoms’. 

The mechanism underlying these symptoms is not fally 
understood but it may be that an initial episode of subacute 
inflammation in the appendix damages the enteric nervous 
system which then causes episodic pain in response to minor 
stimuli, such as luminal distension or food debris. This may 
explain why 9 per cent of patents in the paper by van den Broek 
et al. had recurrent symptoms and in this situation we should be 
swayed to remove a grossly normal appendix despite an 
otherwise normal laparoscopy. 

J. Sumpson 

J. Н. Scholefield 

Faculty of Мейсте and Heatth Sciences 

Unzversity of Nottingham 

Queen's Medical Centre 

Nottingbem МСТ 2UH 

UK 

1 Di Sebasnano P, Fink T, Di Mola FF, Weihe E, Innocenti P, 

Friess Н et al. Pathology of neuroimmune appendicits. Lancet 
1999; 354: 461-6, 


Re-excision of soft tissue sarcoma after inadequate initial 
operation (Br 7 Surg 1995; 82: 278-9) 


Sir 

In 1995 we published our results of primary re-excision of soft 
tissue sarcoma after inadequate initial surgery. This regimen 
was introduced following a report by Hays et /.' which showed 
residual tumour in 49 per cent of patients after unplanned 
assumed total excision of soft tissue sarcoma. We reported a 
mean follow-up of 32 months and а 7 per cent local recurrence 
rate. After a further 7 years of follow-up we would like to 
present the long-term results of this procedure. 
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Iniually 67 patients underwent re-excision after unplanned 
resection of a soft tissue sarcoma not achieving wide resection 
margins. The surgical area was excised en Мос and 45 per cent 
of the specimens residual tumour was found. After a median 
follow-up of 15 months, 84 per cent of patients (n = 56) 
remained free of local recurrence. Eleven patients (16 per cent) 
developed local recurrence after a median (range) of 27 (3—66) 
months, Of the latter, eight of the pnmary operations had been 
classified as Ro and three patients have had marginal resections 
(Rj). Four of the 11 recurrent tumours were grade 2, four were 
grade 3, and three recurrences were highly differentiated. 

Thirteen patients developed distant metastases after a 
median (range) of 33 (1-112) months. Five of the 11 patients 
with local recurrence developed distant metastases, compared 
with eight of 45 patients without local recurrence (P « 0-05). 
Primary tumours in these patients had been highly differ- 
entiated in two, grade 2 in seven and grade 3 in four. At the end 
of follow-up, 52 patients (78 per cent) were alrve with no 
evidence of disease. Six patients died from other causes and 
nine deaths were tumour related. The cumulative survival 
tumes (Kaplan-Meier 9 after 5 and 10 years were 91 and 
84 per cent 

Even after a long-term follow-up of 10 years, 84 per cent of 
our patients remained free of local recurrence. Local recur- 
rence and distent metastases developed at amy grade, and 
distant metastases developed more often in patients with local 
recurrence. We surmise that re-excision in cases of inadequate 
primary operation of a soft tissue sarcoma is the treatment of 
choice. 

M. Peiper 
C. Zomig 
S. Schróder 
Department of Surgery 
University Hospital Hamburg Eppendorf 
Martenistrasse 52 
20246 Hamburg 
Germany 
I Hays DM, Lawrence W Jr, Wharam M, Newton W Jr, 
Ruymann FB, Beltangady M et af. Primary reexcision for 
patients with ‘microscopic residual’ tumor following initial 
excision of sarcomas of trunk and extremity sites. 7 Pediatr Surg 
1989; 24: 5-10. 


An unexpected liver secondary (Br 7 Surg 2001; 88: 627-8) 


Sm 

We would like to question the role of intraoperative biopsy of 
the hepatic lesion at the time of primary colorectal surgery. 
Although significantly under-reported, biopsy of hepatic 
metastases carries а definite risk of needle tract seeding and 
transcoelomic spread of tumour!7. The combination of 
intraoperative inspection, palpation and intraoperative ultra- 
sonography in experienced hands has a sensitivity of 98 per 
cent and a specificity of 95 per cent’. In combination with a 
raised carcinoembryonic antigen level, biopsy of the hepatic 
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lesion is an unnecessary hazard. In the small percentage of 
patients where there is still diagnostic uncertainty, it is our 
practice to embark on a period of observation and re-imaging 
with computed tomographic arterial portography and mag- 
netic resonance imaging after 3 months. 

At the most recent International Hepato-Pancreatico- 
Biliary Association meeting in Brisbane, a symposium on the 
issue of concomitant rectal and liver resection came to the 
conclusion that a one-stage procedure was advisable only if 
both operations were straightforward and could be performed 
with minimal morbidity. 

S. T. Yeung 
M. Rees 
Department of Hepatobiliary Surgery 
The North Hampshire Hospital 
Aldermaston Road 
Basingstoke RG24 9NA 
UK 
1 John TG, Garden OJ. Needle track seeding of primary and 
secondary liver carcinoma after percutaneous liver biopsy. HPB 
Surg 1993; 6: 199-203. 
Scheele J, Altendorf-Hofmann A. Tumor implantation from 
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needle biopsy of hepatic metastases. Hepatogastroenterology 
1990; 37: 335-7. 

Schmidt J, Strotzer M, Fraunhofer S, Boedeker H, Zirngibl H. 
Intraoperative ultrasonography versus helical computed 
tomography and computed tomography with 
arterioportography in diagnosing colorectal liver metastases: 
lesion-by-lesion analysis. World 7 Surg 2000; 24: 43-7. 
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Procalcitonin strip test in the early detection of severe 
acute pancreatitis (Br 7 Surg 2001; 88: 222-7) 

Sir 

Kylänpää-Bäck and colleagues describe good results for the 
procalcitonin strip test in the early prediction (not detection) of 
severe acute pancreatitis. I would strongly support the routine 
use of a single marker for the early prediction of severe acute 
pancreatitis. The authors claim that the procalcitonin strip test 
is superior to other single markers, such as serum or plasma C- 
reactive protein (CRP) which is routinely available in virtually 
all clinical chemistry laboratories, and urinary trypsinogen 
activation peptide (TAP) for which an automated assay is 
currently being developed. 

The study that was conducted, however, has not provided 
data to support this conclusion. Although the authors under- 
took a head-to-head comparison with CRP, raw data on 
accuracy were not provided and there were no obvious 
statistically significant differences. If these analyses were 
performed it would be useful to know the results. Indeed, 
Müller era. found no statistical differences between serum 
procalcitonin and serum CRP levels in the early differentiation 
between mild and acute pancreatitis. 
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Direct comparison between the study of Kylinpaa-Back et al. 
and the recent multicentre urinary TAP study? is not strictly 
possible. In the former study the median delay in hospital 
admission of all patients with acute pancreatitis was 24 h, 
compared with 13 h in the TAP study. Such a difference is 
extremely important because severity markers are exquisitely 
time-sensitive. For example, procalcitonin does not peak for at 
least 24 h after the onset of acute pancreatitis’ (and 72-96 h in 
the case of СВР"), whereas TAP concentration rises 
immediately? . Thus, the longer the median hospital admission, 
the more likely that all markers would have peaked or plateaued 
and with few, ifany, significant differences discernible. In order 
to overcome this confounding variable, prospective studies 
should standardize the results from the time of symptom 
onset. Unfortunately the study by Kylänpää-Bäck et al. failed 
to do this, invalidating their comparison between procalcitonin 
and TAP. Indeed, it would be surprising to find that 
procalcitonin is a better ‘early’ marker for predicting severity 
when its concentration peaks only 24 h or so after that of 
ТАР?". 

The procalcitonin strip test provides four different semi- 
quantitative values but which one of these was used for 
prognostication (Table 2)? The ‘cut-off values for serum CRP 
and the Ranson and Acute Physiology And Chronic Health 
Evaluation II scores were set pre hoc from published literature. 
Was the procalcitonin ‘cut-off value set pre boc or post boc? 
Clearly, if variable scores were used and/or set post boc, the 
conclusions would be less certain. 

J. P. Neoptolemos 
Department of Surgery 
Royal Liverpool University Hospital 
Daulby Street 
Liverpool L69 3GA 
UK 
Müller CA, Uhl W, Printzen G, Gloor B, Bischofberger Н, 
Tcholakov О et al. Role of procalcitonin and granulocyte 
colony stimulating factor in the early prediction of infected 
necrosis in severe acute pancreatitis. Gut 2000; 46: 233-8. 
Neoptolemos JP, Kemppainen EA, Mayer JM, Fitzpatrick JM, 
Raraty МСТ, Slavin J ет al. Early prediction of severity in acute 
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pancreatitis by urinary trypsinogen activation peptide: а 
multicentre study. Lancet 2000; 355: 1955-60. 

3 Oezcueruemez-Porsch M, Kunz D, Hardt PD, Fadgyas T 
Kress О, Schulz HU er al. Diagnostic relevance of interleukin 
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pattern, acute-phase proteins, and procalcitonin in early phase 
of post-ERCP pancreatitis. Dig Dis Sci 1998; 43: 1763-9. 


Stapled haemorrhoidectomy: pain or gain (Br 7 Surg 
2001; 88: 1-3) 

Sir 

The term ‘stapled haemorrhoidectomy', used widely to 
describe the procedure for prolapse and haemorrhoids, as 
first described by Longo’, is a misnomer. Longo did not 
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propose ‘stapled haemorrhoidectomy’ as a name for this 
technique as it does not remove them but relies on a stapling 
device to ‘hitch up’ the haemorrhoids and associated skin tags. 
We described the stapled haemorrhoidectomy^? and were 
surprised that Seow-Choen failed to mention our techni- 


que. 

The method of closed haemorrhoid excision proved to be 
simple and effective? and in a randomized trial resulted in less 
postoperative pain, faster wound healing and higher patient 
satisfaction, compared with Ferguson’s method". We suggest 
that our technique satisfies the tenets of Milhgan-Morgan in 
that it removes the haemorrhoids and associated skin tags but, 
unlike the last operation, an open wound is not created. As for 
the procedure for prolapse and haemorrhoids, our technique 
also involves a relatively expensive stapling device, but reduced 
pain and faster wound healing mean that the patient can return 
to employment earlier. Predictably, the reported merits of the 
procedure have generated much debate in that they reflect 
short-term results*. The long-term outcome might reinforce 
the adage that ‘what goes up must come down’ and, as 
Cheetham etal. suggest, it is important for those using the 
procedure to continue long-term follow-up. We propose that 
this technique should be termed Longo's operation or PPH 
(procedure for prolapse and haemorrhoids), and not stapled 
haemorrhoidectomy. 


1 Longo A. Treatment of haemorrhoids disease by reduction of 
mucosa and haemorrhoidal prolapse with а circuler 

device: a new procedure. Proceedings of the Sixth World 
Congress of Endoscopic Surgery, Rome, Italy, 3—6 June 1998: 
777-84. 

O’Bichere A, Laniado M, Sellu D. Stapled haemorrhoid- 
ectomy: a feasible day-case procedure. Br 7 Surg 1998; 85: 
377-8. 

3 Khalil KH, O’Bichere A, Sellu D. Randomized clinical trial of 
sutured versus stapled closed haemorrhoidectomy. Br 7 Surg 
2000; 87: 1352-5. 

4 Cheetham MJ, Mortensen NJ, Nystrom PO, Kamm MA, 
Phillips RK. Persistent pain and faecal urgency after stapled 
haemorrhoidectomy. Lancet 2000; 356: 730-3. 
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Role of resection and primary anastomosis of the left 


colon in the presence of peritonitis (Br 7 Surg 2000; 87: 
1580—4) 


Sm 

Thank you for the opportunity to reply to Dr Menon!. We 
initially performed left colonic resection and primary anasto- 
mosis (RPA) in patients with only colonic obstruction and 
localized peritonitis”. From the start of the study in 1994, RPA 
was offered to selected patients with diffuse peritonitis in an 
entirely prospective manner. This study was not a randomized 
trial and theonly difference between the groups was the stage of 
peritonitis. We believe there was no bias or any invalid 
comparison between patients with localized and diffuse 
peritonitis. We recently observed in a multivariate analysis of 
prognostic factors in patients with left colonic peritontus that 
grade did not influence postoperative mortality’. Of the two 
unmunocompromised patients included in the RPA group, one 
had Horton’s disease and the other chronic obstructive 
pulmonary disease; both were taking low-dose glucocorticoid 
therapy. 

Left colonic perforation is an uncommon complication in 
patients with Crohn’s disease and ulcerative colitis, and is 
usually observed after intensive immunosuppressive treat- 
ment. These patients should never be considered for a one- 
stage procedure. 

Those with perforated tumours had lesions in the 
sigmoid and rectosigmoid regions. In emergency opera- 
tions when a one-stage procedure is possible, a stoma would 
be fashioned following the same criteria as in elective 
surgery. All anastomoses were stapled. 

S. Biondo 
Department of Surgery 
Colorectal Unit 
Hosprtal de Bellvitge 
08907 Barcelona 
Spain 
Menon VS. Role of resection and primary anastomosis of 
the left colon ın the presence of peritonitis. Br ў Sarg 
2001; 88: 889. 
Biondo S, Jaurrieta E, Jorba R, Moreno P, Farran L, Borobia F 
et al. Intraoperative colonic lavage and primary anastomosis in 
peritonius and obstruction. Br 7 Surg 1997; 84: 222-5. 
Biondo S, Ramos E, Deiros M, Marti Rague J, De Oca J, 
Moreno P et al. Prognostic factors for mortality in left colonic 
peritonitis: a new scoring system. ў Am Сой Surg 2000; 191: 
635-42. 
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Book reviews 


Endocavity MRI of the pelvis 


N. M. deSouza (ed.) 
285 x 220 mm. Pp. 114. illustrated. 2001. Amsterdam: Harwood 
Academic. £38-00. 


This is a detailed evaluation of endocoil use in magnetic 
resonography of the pelvis. Why endocoils might be 
valuable is described in the first chapter on basic physics, 
always the least read. To put this into perspective, all 
magnets have coils. There is one built into the main housing 
~ the body coil. Phased-array coils are now routinely used 
for pelvic imaging, and these are wrapped around the 
patient like a corset. These coils provide the radiofrequency 
pulses that are manipulated to give the different sequences 
(ie. ТІ or T2) for varying the tissue contrast. Spatial 
resolution depends on the ratio of signal from a defined 
volume of tissue compared to background noise. Endocoils 
provide an opportunity to increase the signal : noise ratio 
close to the coil, allowing thinner sections and smaller voxel 
size so that definition is improved. The trade-off is reduced 
depth of penetration. Endocoils, therefore, give increased 
resolution within a limited field, and may be used to 
advantage within the anorectum or vagina to yield exquisite 
anatomical detail of these and intimately related structures. 

There are chapters on the uterine cervix, prostate, 
bladder neck, urethra and seminal vesicles, rectum and 
anal sphincter. The cervical endocoil is specially designed to 
slip over the cervix to give very high in-plane resolution. 
Tumour volumes greater than 2 mm? may be recognized. 
There are some beautiful illustrations of very small cancers 
that argue strongly for the value of endocavitary imaging for 
early cervical cancer. The use of endocoils in both prostate 
and rectal cancer is less conclusive. Perhaps both reflect the 
problems with endorectal balloon coil design. Imaging of 
the female urethra is described using a 7-mm diameter 
endocoil, but there is little evidence for the clinical value of 
this. The editor's work in endocoil imaging of the anal 
sphincter is well known, and this technique is particularly 
useful to demonstrate external sphincter atrophy and to 
assess residual sphincter anatomy in congenital anomalies. 

The pace of technical development in radiology seems 
relentless, and what was thought impossible a few years ago 
is now routine. In magnetic resonography, gradients have 
increased dramatically such that tissue warming and muscle 
twitching may be induced, and external coils are continually 
refined. This has not made endocoils obsolete, but does 
mean there is now less difference in resolution between 
endocoils on an old magnet and exocoils on a new one. Of 
course, endocoils on a new magnet may take us another 
stage further in anatomical resolution. This book is, 
therefore, a snapshot in a period of a rapidly evolving 
technology. It is well written, informative and the illustra- 
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tions are of good quality. Unfortunately many of these coils 

are not available from the larger manufacturers. It may bea 

few years before the clinical role of endocoils becomes 

clearer and their place either more widely accepted or 

rejected. These factors limit the general interest of this 

book, as the use of endocavitary coils still remains largely 
the province of research units. 

C. Bartram 

Department of Intestinal Imaging 

St Mark's Hospital 

Northwick Park 

Harrow НАТ 307 

UK 


Pathology and Immunology of Transplantation and 
Rejection 

S. Thiru and H. Waltmann 

252 x 191 mm. Pp. 583. Illustrated. 2001. Oxford: Blackwell Science. 
£125.00. 


The knowledge and results of solid organ transplantation 
both expand every year. Operative morbidity and mortality 
rates decrease as a result of newly introduced surgical 
techniques and immunosuppressive drugs. Short-term 
results are likely to improve as more experience is gained 
with the addition of interleukin 2 receptor blockers to the 
standard therapy with calcineurin inhibitors. Itis hoped that 
the decrease in the number of rejection episodes will 
outweigh any possible increase in infectious complications. 
The role of corticosteroids, especially for long-term 
prevention of rejection, is under debate. It is with this 
background that this extensive and impressive book should 
be regarded. In this fast moving field it is a daring enterprise 
to give a full account of current knowledge at a specific 
moment and the authors are to be congratulated on a superb 
achievement. The first five chapters describe in a clear and 
concise manner the genetics and molecular biology of 
histocompatibility, immunosuppression and rejection, with 
special emphasis on links to the clinical setting and recent 
developments. Simple illustrations add to the comprehen- 
siveness of the text. Immunobiology and histocompatibility 
are discussed in the light of the latest developments and, 
especially informative for the clinician, are the chapters 
about new methods in tissue typing and the enigma of the 
blood transfusion effect. Clinical immunosuppression in 
renal transplantation is extensively discussed but specific 
aspects of immunosuppression in liver, heart, lung and 
pancreas transplantation receive less attention. Much 
essential and recent information is given in the respective 
chapters about early and late viral, bacterial, fungal and 
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parasitic infections after abdominal and thoracic organ 

transplantation. The difficulties in diagnosis, pathology and 

management after transplantauon are set out clearly and 

informatively. The book contains an extenstve and practical 

index. As pathology is the main interest of both editors, it is 

not surprising that this important volume makes a fully 

justified plea for close collaboration between the different 

specialties in order to improve further the early and late 
results of solid organ transplantation. 

H. W. Tilanus 

Department of Surgery 

Lroer Transplant Unit 

Erasmus University Medical Centre 

Rotterdam 

The Netherlands 


Textbook of Surgery. 2nd ed. 


J. J. Tjandra, С. J. А. Clunie and R. J. S. Thomas (eds) 
249 x 174 mm Pp 717 Illustrated 2001. Melbourne Blackwall Science 
Ама £29-50 


This is an Australasian textbook of surgery aimed at medical 
students and postgraduate trainees. It provides more than 
adequate information for the medical student and, although 
itis a good introduction to surgery for the surgical trainee, it 
1s not advanced enough for the Membership of the Royal 
College of Surgeons examination. The book is well 
presented as a glossy-covered paperback with good quality 
paper and clear print. The text is well laid out with clear 
subheadings and is amply illustrated with tables and figures, 
photographs and radiological images. Boxes are used to 
summarize important points covered in the text, such as 
differential diagnosis, investigation pathway and manage- 
ment of the condition being discussed. The tables and bores 
are printed in pale blue and with the figures are simple and 
easy to interpret. The volume is fairly comprehensive 
covering the principles of surgery (97 pages), most topics in 
general surgery and one or two chapters on each of the other 
surgical specialnes. It finishes with 70 pages of chapters on 
problem solving where the reader is taken through the 
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diagnostic and management process of a specific clinical 
presentation such as haematemesis and melaena, the acute 
abdomen, neck swelling, leg ulcers and postoperative 
complications. This is a useful section as it helps the reader 
learn how to make a diagnosis and manage patients, and 
apply the knowledge gained about individual conditions. 
The text is up-to-date, concise and clearly written in simple 


language that 15 easy to understand. 
S. Cheslyn-Curtis 
Luton and Dunstable Hospital 
Lewsey Road 
Luton 104 0DZ 
UK 


Minimally invasive cancer management 
F. L. Greene and B. T. Heniford (eds) 
258 x 180 mm Рр 385 Ilustrated 2001 New York Sprmger. £89 50. 


This is a well produced and comprehensive text outlining 
aspects of minimally invasive cancer management. It covers 
the general oncological principles behind cancer treatment 
and considers the pros and cons of cancer management in 
this way. There are chapters on ultrasonographic techni- 
ques 1n minimal access surgery and the authors also discuss 
organ-specific areas of treatment in the abdomen, thorax 
and retroperitoneum. In addition specialized 1ssues such as 
minimal access cancer management in children and senunel 
lymph node biopsy are addressed. Each chapter is written by 
experts in the field and is well illustrated and referenced. 
The comprehensive nature of the book is such that it will 
appeal to those from various subspecialties who have an 
interest in laparoscopic oncological surgery. 
J. Beynon 
Department of Colorectal Surgery 
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The B7S is committed to the practice of surgery based 
on scientific evidence. Each month we will publish а 
list of randomized trials and meta-analyses collated 
from English-language publications. A collection of all 
these papers will be available in the Scientific Surgery 
Archive which will be held on the B7S website together 


Brown SR, Ballan K, Ho E, Ho YH, Fams F, Seow-Choen F. 
Stapled mucosectomy for acute thrombosed circumferentially 
prolapsed piles: a prospective randomized comparison with 
conventional haemorrhoidectomy. Colorectal Disease 2001; 3: 
175-8. 
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updated findings from the National Surgical Adjuvant Breast 
and Bowel Project B-14 randomized trial. 7 Natl Cancer Inst 
2001; 93: 684-90. 
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Irritable bowel syndrome: new horizons in pathophysiology 


апа treatment 
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Irritable bowel syndrome (IBS) is a common functional 
gastrointestinal disorder in the Western world, which 
affects about 10-20 per cent of the general population 
. with a male : female ratio of 1 : 2. It is defined as a disorder 
in which abdominal discomfort or pain is associated with 
defaecation or a change in bowel habit, and with features of 
disordered defaecation. The diagnosis is subcategorized 
according to the Rome Criteria’. Routine investigation 
reveals no evidence of structural or biochemical abnorm- 
ality. IBS is responsible for a large number of primary care 
consultations and subsequent referrals to hospital gastro- 
enterology services. As a chronic condition that affects 
otherwise fit members of the productive age group, it 
reduces quality of life and results in lost working hours. 
Based on data from 1995, one group found that the annual 
-expenditure on IBS by the UK National Health Service was 
about £46 million. Most importantly, because of its 
traditional position as a diagnosis of exclusion, it has come 
to have negative connotations for both patients and 
clinicians. For these reasons, along with the possibility of 
effective treatment for the condition, there has been an 
active search for the pathophysiological mechanisms that 
produce the symptoms of IBS. 

Initial attention focused on possible abnormalities of 
intestinal motility. Manometry was used to characterize a 
variety of abnormalities of colonic motility, including an 
enhanced response to stress and food. Abnormalities in 
small intestinal motility have also been reported’, but there 
is no consistent pattern and so motility dysfunction alone 
cannot account for all the presenting features of IBS. More 
recently there has been increased interest in visceral 
sensation and the processing of noxious and non-noxious 
stimuli. Barostat or balloon distension models have been 
used to assess intestinal wall compliance and relate this to 
visceral hypersensitivity. These studies appear to confirm 
increased hypersensitivity in those with IBS compared with 
healthy controls. Central nervous system imaging techni- 
ques have been used to study the central processing of 
visceral stimuli. Differences in central processing can be 
shown between patients with IBS and healthy controls?. 
One study showed increased dorsolateral prefrontal cortical 
blood flow in anticipation of rectal pain*. Other work has 
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examined regional brain 5-hydroxytryptamine (5-НТ) 
synthesis rates in male and female patients using positron 
emission tomography (PET). PET images were converted 
to 5-HT synthesis rates by calculating the brain uptake 
constant for data collected between 20 and 60 min after 
tracer injection. No significant differences were found 
between male patients and controls, but female patients had 
several brain regions in which 5-HT synthesis was higher 
than that in female controls. 

Functional magnetic resonance studies have shown 
differential processing in the insular cortex, angular 
cingulate cortex and dorsolateral prefrontal cortex in 
subjects undergoing rectal distension. Cerebral deactiva- 
tions were observed in certain areas responsible for the 
processing of visceral pain and its affective or cognitive 
components in patients, but not in healthy volunteers®. 
Sham rectal distension has also been examined to assess the 
effect of anticipation on brain activation. Psychological 
variables and expectation play an important role in brain 
activation during rectal pain but do not appear to account 
for the increased activation in IBS compared with controls 
in the anterior cingulate gyrus’. Another developing 
concept is that of central sensitization or ‘wind-up’ in 
which repeated electrophysiological peripheral stimulation 
leads to persistent hypersensitivity of spinal afferents?. 

Gastrointestinal infection has also been implicated in the 
pathophysiology of IBS. Studies have shown that 25 per 
cent of patients who present with IBS can relate the start of 
their symptoms to a previous episode of infective diar- 
rhoea". It is postulated that changes in mucosal inflamma- 
tion associated with acute infection might induce chronic 
visceral hypersensitivity by inducing neuroplastic changes 
in visceral afferent pathways. Sensitized immune cells might 
later be activated by psychological stress, or possibly act by 
inducing a chronic low-grade or preinflammatory state 
which then acts on visceral afferents in a chronic manner’. 
Mast cells and lymphocytes have been found in closer 
proximity to nerve trunks in patients with IBS than in 
controls, together with increased numbers of degranulated 
mast cells and ultrastructural neural alterations!?. 
Whorwell’s group performed a study that examined 
differences in interleukin 10 and transforming growth 
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factor genotypes between patients and controls; the low 
producer allele appeared to be linked to TBs". 

The above features have led to recognition of the 
importance of the role of both central and peripheral 
components in the pathogenesis of IBS. The result has 
been the development of the concept of the brain-gut 
axis. In this model it is proposed that the brain and the 
enteric nervous system of the gut act together to 
modulate behaviour that leads to presentation with IBS. 
The putative importance of the neurohumoral elements 
of the brain-gut axis in IBS has led to interest in the 
various neurotransmitters that are involved in signal 
transduction in this system. А treatment approach 
consistent with concepts of brain-gut dysfunction is 
likely to involve neuropeptides and their receptors 
present in both the enteric and central nervous systems. 
Putative agents include 5-HT, the enkephalins and 
opioid agonists, substance P, calcitonin gene-related 
polypeptide and cholecystokinin. 

Modes of therapy for IBS are aimed at breaking 
cycles within the brain-gut axis. Successful interven- 
tions with central action, including hypnotherapy, 
behavioural therapy, relaxation therapies, biofeedback 
and treatment with antidepressants, have been reported. 
Previous studies of the role of 5-HT in IBS have relied 
predominantly on the use of 5-HT receptor antagonists 
and this has led to the development of agents that act 
on a variety of 5-НТ receptors. The 5-HT3 receptor 
antagonist alosetron has been shown to reduce symp- 
toms in women with diarrhoea-predominant IBS but it 
was not effective in men. Soon after launch alosetron 
was withdrawn in the USA by the Food and Drug 
Administration because of a series of cases of ischaemic 
colitis; IBS is not a life-threatening disorder and the 
risks of any new drug must be weighed against benefit. 
Other drugs that modulate or mimic the effects of 5- 
HT are under development for the treatment of IBS. 

Tailoring treatment to an individual patient using a 
combination of therapies is leading to improvement in 
outcome. In the final analysis, however, one may have 
to accept that, even with a better understanding of the 
pathophysiology of IBS and these newer therapies, 
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there will always be some patients with refractory 
symptoms who are difficult to help. 
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The traditional management of patients with suspected 
deep vein thrombosis (DVT) requires admission to 
hospital to allow intravenous infusion of unfractionated 
heparin. The main aim of this treatment is to prevent 
thrombus propagation and possible pulmonary embo- 
lism. Patients are investigated either by venography or 
duplex ultrasonography, often performed only during 
‘office hours’. If a calf DVT 1s demonstrated warfarin 
may be prescribed for 3-6 months; if the thrombosis 1s 
more extensive warfarin 1s almost always used. Patients 
are also advised to wear a graduated compression 
stocking to reduce the incidence of long-term compli- 
cations’. 

There are several problems with this strategy. First, 
only a quarter of those with suspected DVT have the 
disorder and so three-quarters of admissions are 
unnecessary, some needlessly exposing patients to 
several days of hospital-acquired complications before 
they are fully investigated. Second, confusion still exists 
about whether calf vein DVT requires anticoagulation’. 
Third, anticoagulation alone does not address the 
problems of symptom control and secondary deep 
vein valvular incompetence. In the long term, many 
patients develop venous hypertension and its complica- 
tons of oedema and leg ulceration (postphlebitc 
syndrome). 

Structured systems for clinical diagnosis and manage- 
ment of DVT have recently become available so that 
patients can be treated more appropriately. An impor- 
tant development has been the introduction of 
subcutaneous fractionated or low molecular weight 
heparin (LMWH), which has been proven to be as 
efficacious as standard intravenous heparin in the 
treatment of DVT?. A diagnostic pathway has been 
developed that scores the likelihood of a patient having 
a thrombosis as low, moderate or high*. The scoring 
method relies on clinical findings, including carcinoma, 
immobilization, localized tenderness, oedema and col- 
lateral veins; 75 per cent of high-risk, 17 per cent of 
medtrum-risk and 3 рег cent of low-risk patients may be 
expected to have a DVT on subsequent investigation’. 
All those with a suspected DVT should have a duplex 
scan. If normal, those in the low-risk group may be 
discharged without treatment. Those in the medium- 
risk group with a normal duplex scan should be 
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rescanned after 1 week as there 1s a 5 per cent chance 
of DVT. Only those in the high-msk group with a 
normal scan and those in the low-risk group with an 
abnormal scan should have venography. Patients in the 
low-risk group and, perhaps, those in the medium-risk 
group with proven DVT should be screened for 
abnormalities such as Factor V Leiden, and protein C 
and S deficiencies. Positive findings should prompt 
advice from a haematologist. This type of structured 
diagnostic pathway allows an appropriate use of 
imaging procedures and anticoagulants. If imaging is 
not readily available, patients at medium or high risk of 
DVT may be treated with LMWH until a definitive 
diagnosis can be made. Those at low risk may be 
discharged to return for investigation within 12-24 hô. 

Most DVTs are confined to the calf, popliteal and 
superficial femoral veins, and anticoagulation and 
compression stockings is probably the only manage- 
ment required. A few patients, however, present with 
extensive ilofemoral venous thrombosis and have a 
painful swollen leg; they are at high risk of pulmonary 
embolism. There is some evidence that intravenous 
thrombolysis or mechanical removal of iliofemoral 
thrombus can produce rapid symptom relief and 
restoration of valvular function’. Aggressive interven- 
tion in such a situation may therefore have a role to 
play in the prevention of deep venous incompetence 
and the postphlebitic syndrome. 

In some countries an acute medical bed may be 
difficult to find and in others admission to hospital may 
be costly. Any change in practice that reduces the need 
for admission would be welcome. А recent leading 
article has suggested that home treatment of DVT is 
now a practical possibility in up to 78 per cent of 
patients), despite an earlier study from the USA in 
which only 18 per cent of patients were thought to be 
eligible’. The main problems with the concept relate to 
patient selection and logistics. In some countries, 
including the UK, community medical and nursing 
teams may find it difficult to provide treatment that, in 
the past, has been hospital based. However, an 
increasing number of hospitals are employing para- 
medical personnel in the management of DVT. 
Patients with the suspected diagnosis are first assessed 
by specialist ‘nurse practitioners rather than doctors. 
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Protocols such as that described above have made it 
possible to reduce the number of admissions to hospital 
and improve patient care. Nurse practitioners do not 
change jobs as regularly as junior medical staff and so 
can provide the continuity of care required for the 
prescribed protocols. Patients at risk of the long-term 
complications of DVT may be referred to appropriate 
medical staff. 

How might these developments affect surgeons? 
Vascular surgeons, in particular, see the result of 
DVT when patients are referred with the postphlebitic 
syndrome and so should have an interest in their early 
care at the time of diagnosis of iliofemoral thrombosis. 
Surgical intervention at this point might improve 
outcome, thereby reducing future workload. While 
postphlebitic syndrome may take 20 years to develop, 
preventing most surgeons from seeing much of the 
fruit of their labours, it is the patient and not the 
doctor who is the priority. Vascular surgeons who have 
access to a vascular laboratory with duplex scanning 
facilities are well placed to provide a diagnostic service. 
'They and their radiological colleagues already have 
experience in arterial thrombolysis and so the team 
should be well equipped for the management of the 
small number of patients who present with iliofemoral 
DVT. Surgical thrombectomy might be suitable for 
those in whom thrombolysis is contraindicated, and 
improved imaging equipment may aid the selection of 
patients with postphlebitic syndrome who might benefit 
from reconstructive deep venous surgery”. 
Undoubtedly, all of these possibilities require further 
research and this will take many years to accomplish. 
Nevertheless, funding of such long-term projects is 
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essential in апу proper assessment of the place of 
vascular surgeons in the management of DVT. 
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J. R. Waller and M. L. Nicholson 
Drvusion of Transplant Surgery, Unrvermty of Leicester, Leicester, UK. 


Correspondence to Dr J. R. Waller, Unrvergty Department of Surgery, Leicester General Hospital, Gwendolen Road, Leicester LES 4PW, UK 


(e-mail: polran@waller79.frnet.co.uk) 


Background: Chronic graft nephropathy (CGN) remains the leading cause of renal allograft loss after 
the first year following transplantation. Histologically it is characterized by glomerulosclerosis, intimal 
hyperplasia and interstitial fibrosis. The pathogenesis is unclear, but is likely to involve both 
immunological and non-immunological factors. Despite improvements in short-term graft survival 
rates, new immunosuppressive regimens have made no impact on CGN. 

Methode: A review of the current literature on renal transplantation, novel immunosuppression 
regimens and advances in the molecular pathogenesis of renal allograft fibrosis was performed. 
Results and conolusions Recent advances in understanding of the underlying molecular mechanisms 
involved suggest autocrine secretion of cytokines and growth factors, especially transforming growth 
factor B, are associated with a change in fibroblast phenotype leading to the deposition of extracellular 
matrix. Repeated insults trigger upregulation of the tissue inhibitors of matrix metalloproteinases, 
favouring accumulation of extracellular matrix. To date, no drug has proved effective in inhibiting or 
reducing allograft fibrosis. The deleterious consequences of chronic immunosuppression on the 
development of such fibrosis are now recognired; newer immunosuppressive drugs, including 
rapamycin and mycophenolate mofetil, reduce profibrotic gene expression in both experimental and 


clinical settings, and offer potential strategies for prolonging allograft survival. 


Paper accepted 22 June 2001 


Clinical background 


The past two decades have seen considerable improvements 
in 1-year renal allograft survival rates to over 80 per cent for 
cadaveric and 90—95 per cent for living related donors!. 
‘These commendable outcomes may be largely attributed to 
the introduction of more potent and selective immunosup- 
pressants, such as cyclosporin and tacrolimus, as well as to 
improvements in understanding of the immunology of 
transplantation, tissue typing, organ preservation and the 
management of acute rejection. However, despite reduci 

the frequency and severity of acute rejection episodes', 
cyclosporin and tacrolimus have had no effect on the 
development of chronic allograft dysfunction’, and the half- 
life of renal allografts has remained unchanged for over a 
decade*. Approximately 50 per cent of transplanted kidneys 
develop progressive dysfunction within a few months of 
transplantation, necessitating dialysis or retransplantation 
within a decade. Data from Leicester show that, despite a 1- 
year graft survival of about 85 per cent, there is a gradual 
attrition of 4-5 per cent graft loss per year, leading to 5- and 
10-уеаг allograft survival rates of approximately 70 and 50 
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per cent respectively (M. L. Nicholson, unpublished data). 
‘The most common cause of this decline in allograft survival 
is chronic rejection, perhaps more accurately described as 
chronic graft nephropathy (CGN). CGN remains the single 
most important cause of renal allograft failure after the first 
year following transplantation?, accounting for some 50—80 
per cent of graft losses after this time’. Recent advances in 
understanding ofthe molecular mechanisms of graft fibrosis 
and the development of novel immunosuppressive agents 
offer potential new strategies for the prevention and 
treatment of this important clinical problem. 


Clinical presentation and histopathology 


Clinically, CGN manifests itself as a progressive deteriora- 
tion in renal function associated with proteinuria and 
hypertension in the absence of another specific cause?. The 
deterioration in renal function shows a linear relationship 
between the reciprocal of serum creatinine concentration 
and time in more than 80 per cent of patients with 
histological evidence of CGN?'9, A progressive rise in 
serum creatinine level associated with proteinuria and 


British Journal of Surgery 2001, 88, 1429-1441 1429 


1430 Molecular mechanisms of renal allograft fibrosis • ]. К. Waller and M. L. Nicholson 


increased diastolic blood pressure should, therefore, alert 
the clinician to the possible diagnosis of CGN. However, 
these are common non-specific findings, with 6-8 per cent 





C Interstitial fibrosis 


Fig. 1 Histological features of renal allograft fibrosis; a Intimal 
hyperplasia, b glomerulosclerosis and c interstitial fibrosis 
(haematoxylin and eosin stain; original magnification a X 40, 
b x 40, c x 10) 
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of transplant recipients having more than 0.5 g proteinuria 
per day in the absence of CGN'; post-transplant hyperten- 
sion is also common". The histopathology of CGN is 
characterized by intimal hyperplasia, glomerulosclerosis, 
tubular atrophy and interstitial fibrosis'*, associated with a 
mononuclear cellular infiltrate'*, consisting predominantly 
of macrophages and T-cell lymphocytes! (Fig. 1). The 
dominant underlying pathological process is an excessive 
accumulation of extracellular matrix proteins leading to 
fibrosis. Excess extracellular matrix accumulation even- 
tually leads to loss of allograft function and the degree of 
fibrosis seems to provide the best morphological correlation 


with renal function and prognosis'^"", 


Extracellular matrix 


Extracellular matrix proteins can be divided into collagen or 
non-collagenous classes. The most abundant proteins 
belong to the collagen family and consist of many different 
types determined by their 0-сһаіп composition. In the 
kidney, the most important collagen proteins are types Гапа 
Ш, which are fibrillar proteins, and type IV, which is non- 
fibrillar and the principal component of the basement 
membrane'*. The tubulointerstitium contains all three of 
these collagens, but the glomeruli contain only types Ш and 
IV collagen. The interstitial deposition of type I collagen is 
a late feature of fibrosis and occurs only to a small extent in 
the kidney. Non-collagenous matrix proteins include the 
glycoproteins laminin, fibronectin and tenascin, and the 
proteoglycans, decorin and biglycan. Recent studies have 
shown an association between the glycoproteins and the 
overexpression of numerous cytokines. For example, an 
increased transcription of tenascin and laminin correlates 
with increased transcription of transforming growth factor 
(TGF) В in a rat model of diabetes'”. 


Extracellular matrix turnover 


The extracellular matrix is a dynamic network of proteins 
and proteoglycans. Under physiological conditions, the 
synthesis of this matrix is balanced by its degradation 
(Fig. 2). In pathological states an increase in synthesis, a 
decrease in breakdown, or a combination of both results in 
an accumulation of matrix, leading to fibrosis. Four families 
of proteolytic enzymes are involved in the degradation of 
matrix proteins. The matrix metalloproteinases (MMPs) 
and serine proteases appear to be the most important, 
although aspartic and cysteine proteases have an increased 
role at lower pH. 
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Matrix metalloproteinases 


Over 15 MMPs have now been identified". The most 
recently discovered are the membrane-type MMPs (MT- 
MMPs) which are not soluble but contain a transmembrane 
domain that allows them to attach to cell surfaces?'. MT- 
MMPs are not only capable of degrading matrix; they can 
also activate other metalloproteinases". MMP-2 (gelati- 
nase А, 72 kDa) and MMP-9 (gelatinase В, 92 kDa) have 
been studied the most in the kidney and are capable of 
degrading collagen IV, the principal component of the 
basement membrane. 

MMPs are characterized by four features: (1) they are 
zinc-containing metalloendopeptidases and are inhibited 
by chelating agents; (2) they are secreted in zymogen form 
and require extracellular activation; (3) they share common 
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Fig. 2 Turnover of extracellular matrix. MMP, matrix 
metalloproteinase; PAI, plasminogen activator inhibitor; TIMP, 
tissue inhibitor of metalloproteinases 


Table 1 Matrix metalloproteinases 


amino acid sequences”’; and (4) they are inhibited by 
naturally occurring tissue inhibitors of metalloproteinases 
(TIMPs). Metalloproteinases 1-15 differ widely in sub- 
strate specificity and can be divided into four main subtypes: 
interstitial collagenases, gelatinases, stromelysins and 
elastases (Table 1). In health, the activity of MMPs is strictly 
controlled to maintain normal tissue integrity. This control 
occurs at three levels: transcription, extracellular activation 
and inhibition. 


Gene expression 

With the exception of MMP-9, MMPs are produced 
constitutively in physiological states, but their expression 
is also inducible by profibrotic cytokines such as interleukin 
(IL) 1, and growth factors such as ТСЕ-В and platelet- 
derived growth factor. IL-1 induces transcription of MMPs 
through stimulation of a promoter sequence that is shared 
by the collagenases, stromelysins and gelatinase B?*. 
Gelatinase A possesses a different promoter gene sequence 
which responds to stimulation by TGF-B’*. Martin et al.?° 
showed that a combination of IL-1 and TGF-B upregulates 
all members of the MMP family. 


Extracellular activation 

With the exception of membrane-bound forms, MMPs are 
secreted in an inactive form. Activation requires extra- 
cellular proteolytic cleavage by plasma proteinases of a 
propeptide and disruption of a Cys-Zn^* switch”. 
Carmeliet etal? demonstrated the importance of the 
urokinase-type plasminogen activator (uPA)-plasmin sys- 
tem in this process using transgenic mice deficient in uPA. 
Once activated, members of the MMP family are capable of 
activating other MMPs”. Sato et а12° demonstrated MT 1- 
MMP to be the major activator of proMMP-2, in addition 
to its activation by the cell surface-associated uPA-plasmin 





MMP, matrix metalloproteinase; MT, membrane type 
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system?'. ММР-2 is unique in this respect, requiring both 
МТІ-ММР and its inhibitor TIMP-1 to form a trimeric 
compound to become active. 


Inbibition 

TIMPs are the major endogenous inhibitors of MMP 
activity. Four homologous TIMPs have been reported to 
date", although most research has concentrated on TIMP- 
1. TIMPs form a 1 : 1 stoichiometric complex with MMPs, 
inhibiting both the latent and activated enzyme". TIMP-1, 
which inhibits all latent MMPs, is not detectable in normal 
kidneys, but its expression is upregulated in many animal 
models of renal fibrosis***°. Recent work in the authors’ 
laboratories has demonstrated a direct correlation between 
'TIMP-1 messenger RNA (mRNA), quantified by reverse 
transcriptase polymerase chain reaction (RT PCR), and 
collagen III protein expression in protocol renal allograft 
biopsies (M. L. Nicholson, unpublished data). In contrast, 
TIMP-2 and TIMP-3 mRNA transcripts are readily 
detectable in normal kidneys and appear less important in 
fibrosis. TIMP-2 expression is mainly constitutive", while 
'TIMP-3 expression occurs in relation to cell cycle regula- 
поп??. So far the role of TIMP-4 has not been evaluated in 
the kidney. 

Relaxin is a peptide hormone produced primarily by the 
corpus luteum in pregnant and non-pregnant females; in 
pregnancy its production is increased by the placenta and 
decidua. Its physiological actions include the induction of 
collagen remodelling with consequent softening of the birth 
canal and inhibition of uterine contractile activity". 
Experimental studies have shown that relaxin has a broad 
spectrum of activity on other tissues and this suggests a 
potential role in the prevention or reversal of allograft 
fibrosis. Relaxin induces a matrix degradative phenotype of 
human lung fibroblasts іт vivo and inhibits bleomycin- 
induced pulmonary fibrosis in vivo by a dose-dependent 
upregulation of interstitial collagenase*’. Fetal membrane 


Procollagenase ———® Collagenase 
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Fig. 3 Plasmin-dependent proteases. PAI, plasminogen activator 
inhibitor; uPA, urokinase-type plasminogen activator 
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explants have been used to assess the effects of exogenous 
relaxin on metalloproteinase production. MMP-1 gene 
expression, enzyme and activity were increased by relaxin in 
a dose-dependent fashion*!. In addition, a similar response 
was noted for tissue plasminogen activator, suggesting a 
coordinated cascade resulting in increased secretion of 
MMP-1, MMP-3 and MMP-9. However, there was no 
effect on MMP-2 or TIMP-1 production. Finally, intra- 
venous relaxin reduces myocardial ischaemia-reperfusion 
injury in rats following ligation of the left anterior 
descending coronary artery". Interestingly, myocardial 
neutrophil number and myeloperoxidase activity (a marker 
of neutrophil accumulation) are both reduced. These 
findings suggest that relaxin may have organ-protective 
effects on ischaemia-reperfusion injury, another estab- 
lished risk factor for allograft fibrosis, in addition to its 
effect on matrix degradation. Experimental studies are 
warranted to see whether relaxin can reproduce these 
actions in the kidney. 


Urokinase-plasmin 


In addition to its role in fibrinolysis, the urokinase-plasmin 
family also has a major role to play in matrix degradation. 
Plasminogen undergoes proteolytic cleavage to become 
active plasmin, which activates procollagenases and is 
capable of degrading laminin, fibronectin and tenascin 
(Fig. 3). Although most plasminogen is synthesized in the 
liver, plasminogen mRNA expression has been localized to 
the kidney”. Plasminogen is activated by uPA, which is 
synthesized by proximal and distal tubular epithelial cells. 
Its activity is opposed by its naturally occurring inhibitor, 
plasminogen activator inhibitor (PAI) 1, which is up- 
regulated in animal models of fibrosis** ^, although its 
direct effect on fibrosis in renal allografts remains to be 
proven. 


Renal allograft response to injury 


The kidney sustains numerous insults during transplanta- 
tion that result in decreased allograft mass and fibrotic 
changes. These include brain-death injury", warm and cold 
іѕсһаетіа*®, ischaemia-reperfusion injury”, acute rejec- 
боп episodes", prolonged exposure to nephrotoxic 
drugs?', recipient lipid abnormalities, hypertension", 
diabetes mellitus? and cytomegalovirus infection”. The 
kidney responds to this injury phase by initiating repair 
mechanisms that lead to an influx of mononuclear cells, 
proliferation of fibroblasts and deposition of extracellular 
matrix, leading to scar formation or fibrosis. Macrophage 
infiltrates are commonly present in fibrotic allografts and 
are key mediators in initiating fibrosis by providing a wealth 
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of profibrotic factors and extracellular matrix proteins??. 
Fibroblasts are also thought to be particularly important in 
fibrogenesis’’ and fibroblasts cultured from diseased 
kidneys have been shown to deposit more collagen than 
normal fibroblasts**. During fibrogenesis numerous cyto- 
kines and growth factors stimulate fibroblasts to become 
myofibroblasts?. This latter cell type, characterized by 
expression of smooth muscle cell proteins such as smooth 
muscle cell o-actin®, becomes the main cellular component 
of the interstitium^'. This phenotypic switch from a 
quiescent to a secretory state is a pivotal cellular event in 
the accumulation of extracellular matrix. 

The origin of interstitial fibroblasts remains unclear as 
they demonstrate poor antigenicity and a paucity of cell 
markers. None the less, electron microscopic studies have 
suggested that fibroblast or fibroblast-like cells originate 
from resident cells in the interstitium?. More recently, 
differential and subtractive hybridization of transcripts 
from renal tubular epithelium has characterized fibroblast- 
specific protein (FSP) 1°’, which has a role in the motility of 
fibroblasts through its interaction with cytoskeletal actin 
and tubulinf. This new marker has been used to 
demonstrate a paucity of macrophage activity in the 
interstitium under physiological conditions. In contrast, 
in а mouse model of interstitial fibrosis there was a 
significant increase in uptake of FSP-1, which correlated 
with increased collagen deposition detected by trichrome 
staining^^. Moreover, a reduction in profibrotic stimuli 
induces myofibroblasts to return to their former quiescent 
state or undergo apoptosis”. 

The role of tubular epithelial cells in the production of 
extracellular matrix in allograft fibrosis is unclear. 


Table 2 Profibrotic signals in allograft fibrosis 





Physiologically these cells are responsible for the matrix 
production of the basement membrane, but experimental 
models have shown that tubuloepithelial cells produce 
matrix in response to profibrotic stimuli. Upregulation of 
tubular collagen IV has been demonstrated in diabetic rats” 
and TGF-f-stimulated rabbit proximal tubular cells 
increase synthesis of proteoglycan and fibronectin", 
Tubular epithelial cells also undergo phenotypic changes 
in response to profibrotic cytokines and growth factors. 
Their ability to transdifferentiate in vivo has been shown by 
Strutz etal.°’, who demonstrated de novo expression of FSP- 
1, suggesting differentiation into fibroblasts. 


Profibrotic signals 


Numerous profibrotic cytokines, adhesion molecules and 
growth hormones are released into the circulation in 
response to injuries sustained during or after renal 
transplantation (Table 2). Their net effect tilts the balance 
of synthesis and degradation of extracellular matrix in 
favour of accumulation, leading to fibrosis and subsequent 
graft failure. Of these, ТСЕ-В and angiotensin II appear to 
be the most potent profibrotic mediators; they have been 
the most extensively studied. 


"Transforming growth factor В 


ТСЕ-В is a potent profibrotic cytokine signalling molecule 
that is essential for normal wound healing”. It is released as 
a latent precursor after tissue injury. The molecule is non- 
covalently bound to latency-associated peptide", which 
must be cleaved before ТСЕ-В can bind to its receptors". A 





PDGF, platelet-derived growth factor; TNF, tumour necrosis factor; ECM, extracellular matrix; TIMP, tissue inhibitor of metalloproteinases; 
ICAM, interstitial cellular adhesion molecule; VCAM, vascular cellular adhesion molecule; bFGF, basic fibroblast growth factor; TGF, transforming 
growth factor; PAI, plasminogen activator inhibitor 
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deficiency of TGF- is inconsistent with life and Kulkarni 
et al? showed that transgenic mice deficient in ТСЕ-В died 
from systemic autoimmune-like illnesses once circulating 
maternal TGF-B bad disappeared. The molecule is 
normally released transiently in response to a single isolated 
injury and so its actions are limited, resulting in tissue 
healing as opposed to fibrosis". 

Conversely, sustained or increased synthesis of TGF- 
B results in a shift towards accumulation of extra- 
cellular matrix by increasing matrix synthesis and 
inhibiting its degradation. T'GF-f-stimulated fibroblasts 
increase synthesis of most matrix proteins, including 
collagen, fibronectin and proteoglycans"". In addition, 
TGF-B decreases expression of matrix proteolytic 
enzymes and upregulates their specific inhibitors, thus 
furthering matrix accumulation ??', Finally, TGF-8 
exhibits positive autoregulation of its own synthesis, 
thereby augmenting its fibrogenic actions". Several 
properties of ТСЕ-В suggest that it may have a 
prominent role in allograft fibrosis: (1) stimulation of 
the production of extracellular matrix proteins; (2) 
promotion of the production of protease inhibitors, 
such as PAI-1; (3) upregulation of integrin expression; 
and (4) reduction in the activity of matrix-degrading 
proteins”. 

Ex vivo and in vivo models have been used to demonstrate 
the fibrogenic consequences of prolonged TGF-B stimula- 
Чоп?+°©, Intravenous administration of recombinant 
TGF-B produces rapid glomerulosclerosis in rats and 
rabbits”. Increased renal allograft expression of ТСЕ-В 
also occurs in the clinical setting?*??. Nicholson eral.'°° 
examined intragraft gene expression in glomeruli using a 
RT PCR and found a positive correlation between the level 
of glomerular complementary DNA for TGF- and renal 
cortical collagen III immunostaining (P « 0-01). Intragraft 
ТСЕ-В levels also correlate with a decline in allograft 
function. Cuhaci et a/.'°' identified two populations of 
patients determined by their level of TGF-B expression. 
Those with low levels of TGF-B demonstrated a mean 
decline in renal function of 6-2 ml per min per year while 
those with high levels had a mean decline of 19.5 ml per min 
per year (P « 0-05), suggesting a threefold acceleration in 
loss of renal function. 

Recently, genetic polymorphisms for the leader 
sequence of the TGF-B, protein have been identified 
in lung transplant recipients 9^!?, These are located at 
codon 10 (leucine or proline) and codon 25 (arginine 
or proline) An increased prevalence of homozygosity 
for arginine at codon 25 occurred in pretransplant 
patients and was associated with a poor post-transplant 
survival. A similar relationship has not yet been 
explored in renal allografts. 
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Angiotensin П 


Beyond its role in the regulation of glomerular haemo- 
dynamics, the intrarenal renin-angiotensin system has been 
recognized as a growth promotor that contributes to growth 
and sclerosis in various organs!?*-!95, Cellular responses to 
angiotensin II are mediated by specific membrane recep- 
tors, of which four have been cloned. Angiotensin type 1 
(AT) receptors are expressed on vascular smooth muscle 
cells ubiquitously, and are responsible for the central and 
peripheral effects of angiotensin П on blood pressure, 
osmoregulation and cell growth'®’. The main effect on the 
glomerulus is pronounced vasoconstriction, affecting the 
efferent arteriole to a greater extent than the afferent, 
thereby maintaining the glomerular filtration rate in the 
presence of renal hypoperfusion. AT; receptors are present 
in high concentrations only in the adult human adrenal 
medulla, uterus, ovary, vascular endothelium and specific 
brain areas!9*. The АТ, receptor is thought to be involved 
in inhibiting cell proliferation and apoptosis'”’. 

Several animal models have provided evidence of the 
profibrotic actions of angiotensin П. Chronic angiotensin 
infusion in rats results in interstitial fibrosis! and the 
addition of angiotensin II to cultured vascular smooth 
muscle cells leads to an increased secretion of TGF-f/''. 
Angiotensin II-stimulated rat glomerular mesangial cells 
increase extracellular matrix deposition and this is also 
mediated by an increase in TGF-B'!”. Studies showing the 
development of glomerulosclerosis in the absence of 
glomerular hypertension, and the attenuation of sclerosis 
by angiotensin-converting enzyme inhibitors without low- 
ering intraglomerular pressure, suggest that the profibrotic 
effects of angiotensin II are independent of its hypertensive 
effects! ^! 15, These effects are not reproduced by other 
antihypertensives and appear to be related specifically to the 
antagonism of angiotensin I". 

Intraglomerular hypertension can lead to early allograft 
failure. Glomerular hypertension may result from an 
increase in systemic pressure in association with a reduced 
renal mass, occurring as a result of acute rejection episodes 
and chronic cyclosporin nephrotoxicity ^. Evidence is 
emerging that the renin-angiotensin system may mediate 
chronic cyclosporin nephrotoxicity. Using a rat salt- 
depleted model of chronic cyclosporin nephrotoxicity, 
Shihab etal. showed that cyclosporin-induced interstitial 
fibrosis could be reversed by losartan and enalapril. The 
effects of angiotensin II receptor blockade in renal 
transplant recipients have been studied in two clinical trials. 
Calvino era! studied the antiproteinuric effect of 
losartan on 18 stable renal transplant patients with 
hypertension for a mean follow-up of 76 months. In 
addition to its antihypertensive properties (a reduction in 
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mean arterial pressure of 10 mmHg; P < 0.001), mean 
proteinuria was significantly reduced by losartan from 1-0 to 
0-4 ЕЛ (P < 0.003). In the other trial 14 patients with 
histological evidence of CGN were treated with losartan 
and followed for 8 weeks! 17. Again there was a significant 
decrease in mean arterial blood pressure (of 15 mmHg; 
Р < 0.05) and a significant decrease in clinically relevant 
proteinuria in five patients (from a mean of 3-5 to1.9 g per 
24 h; P « 0.05); these effects were accompanied by a mean 
54-6 per cent reduction below baseline level ofserum TGF- 
В (P < 0.05). To date, however, there have been no large 
clinical trials of angiotensin-converting enzyme inhibitors 
or receptor antagonists relating to renal transplant fibrosis 
and long-term renal function. 

Fi angiotensin has been shown to induce 
PAI-125 DE . This is mediated by angiotensin IV, the 
angiotensin Барон metabolite of angiotensin П, and 
occurs via the АТ, receptor’??, Both plasmin and uPA are 
proteolytic, either directly or via their activation of latent 
metalloproteinases!?, and so their inhibition by PAI-1 
results in the accumulation of extracellular matrix proteins. 


Immunosuppressive drugs 


It is now recognized that immunosuppressrve drugs ki 
contribute to the development of allograft fibrosis 

Although cyclosporin and steroids are standard therapy 
for transplanted patients, both are known to cause an 
upregulation of TGF-B'^*75, Long-term administration 
of the calcineurin inhibitors cyclosporin and tacrolimus is 
known to produce histological changes similar to those of 
allograft fibrosis!7^!/9, In addition, these drugs induce 
hyperlipidaemia'”’, Бураново and diabetes!*!, all 
established risk factors for CGN. In a randomized open- 
label trial comparing tacrolimus with cyclosporin, there was 
a significant reduction in the incidence and severity of 
biopsy-proven acute rejection episodes in the tacrolimus 
group!**, While the 1-year graft survival rates were similar, 
the long-term benefit of reduced acute rejection episodes 
remains to be reported in this group. Recent work in the 
authors’ department has, however, shown a reduction in 
profibrotic gene expression associated with tacrolimus 
administration’?***, In a rodent model of ischaemia- 
reperfusion injury, Jain etl? showed significantly less 
proteinuria and lower serum creatinine levels in animals 
receiving tacrolimus than in those receiving cyclosporin 
(Р < 0.05). Both TGF-B and TIMP-1 expression were 
significantly reduced in the tacrolimus group compared 
with controls (P « 0-05 and P « 0.007 ively); this was 
not the case with cyclosporin (P < 0-07 for both variables). 
Differential effects on profibrotic gene expression in 
isolated glomeruli from protocol biopsies have since been 


© 2001 Blackwell Science Lid 


demonstrated in a prospective randomized trial comparing 
cyclosporin and tacrolimus!**. The levels of collagen III 
and TIMP-1 expression were significantly lower in the 
tacrolimus group than in the cyclosporin-treated group 
(P < 0-01). There were, however, no significant differences 
in mRNA expression for collagen IV, TIMP-2, MMP-2 
or TGF-B. As TIMP-1 expression in the tacrolimus 
group was not associated with any significant change 
in MMP expression, the balance of extracellular matrix 
turnover showed a shift in favour of matrix degrada- 
tion in comparison to cyclosporin. In addition, there 
was a reduction in collagen III expression in the tacro- 
limus group. Collagen III deposition in biopsies taken 
at 6 months is currently under assessment, with a 
view to correlating the results with final graft survival 
nies? 

Newer immunosuppressive drugs have been introduced 
in an attempt to prolong graft survival. Mycophenolate 
mofetil is a potent non-competitive inhibitor of inosine 
monophosphate dehydrogenase, a key enzyme in the de novo 
synthesis of guanosine!**. It inhibits lymphocyte prolifera- 
tion and downregulates adhesion molecules, macrophages, 
lymphocytes and proliferation of vascular smooth muscle 
се18!37-!39 In one clinical study of its use in conjunction 
with cyclosporin, despite a reduction in the incidence of 
acute rejection by 50 per cent compared with azathioprine 
or placebo’*?1*!, there was no statistically significant 
difference in renal function or proteinuria at 3 years’*?. 
Thus mycophenolate mofetil may not have an impact in the 
prevention of CGN when used in conjunction with 
calcineurin inhibitors. However, smaller trials have sug- 
gested that its addition in patients with CGN may slow the 
decline in renal function! ?"!*. Islam et al.’** followed 43 
patients who were at least 6 months after transplantation 
and who had more than a 20 per cent increase in serum 
creatinine level above baseline value. Patients were com- 
menced on mycophenolate mofetil 1 g twice daily and the 
cyclosporin dosage was gradually reduced over 2 weeks toa 
target trough level of 50 ng/ml. Those taking azathioprine 
were changed to mycophenolate mofetil before reducing 
cyclosporin. After addition of the new drug for a mean of 
15 (range 6-22) months, mean serum creatinine level 
improved significantly from 3-14 to 2.57 mg/dl (P « 0-01). 
Five patients were withdrawn from the study because of 
side-effects (three with diarrhoea, one with anaemia and one 
with gastroduodenal ulcers) and two progressed to end- 
stage renal failure. Therefore, mycophenolate mofetil may 
be introduced to allow a reduction of calcineurin inhibitors 
and lessen their nephrotoric effects. 

More recently, much interest has developed in rapa- 
mycin, a macrolide antibiotic derived from Streptomyces 
bygroscopicus. In vitro studies have shown that it inhibits 
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growth factor-stimulated cell progression from the G1 
phase of the cell cycle and DNA synthesis! "^5, The 
antiproliferative effect of rapamycin on stimulated vascular 
smooth muscle cells is superior to that of cyclosporin, 
tacrolimus and mycophenolate mofetil^!?, Morris 
et al. showed that rapamycin effectively reduces arterial 
thickening in a ‘mechanical’ balloon angioplasty model of 
intimal hyperplasia. ‘These effects were reproduced in an 
‘inflammatory’ model of CGN using femoral allografts in 
the same study. Animal and in vitro studies have demon- 
strated that rapamycin and cyclosporin act synergistically to 
prolong allograft survival". This synergism was investi- 
gated in a multicentre trial in the USA that compared 
rapamycin with azathioprine in conjunction with predni- 
solone and cyclosporin'**. Six-month rejection rates were 
significantly lower in the rapamycin groups at 17 per cent 
for those receiving 2 mg of the drug per day and 12 per cent 
for those receiving 5 mg/day, compared with 30 per cent for 
those taking azathioprine 2-5 mg per kg per day. However, 
serum creatinine levels were unexpectedly higher at 
6 months in the rapamycin groups (154-2 pmol/l] at 2 mg/ 
day and 157-6 mol/l at 5 mg/day) than in the azathioprine 
group (129-4 mol/l). These statistically highly significant 
differences were attributed to rapamycin increasing cyclo- 
sporin levels with a consequent increase in nephrotoxicity. 
So, if rapamycin is to be used in conjunction with a 
calcineurin inhibitor, the dose of the calcineurin inhibitor 
should be reduced accordingly and careful attention paid to 
whole blood drug levels. Despite its efficacy in inhibiting 
acute rejection and proliferation'?*!°*!**, rapamycin’s role 
in the prevention of allograft fibrosis may be counteracted 
by its hypercholesterolaemic апі hyperlipidaemic 
effects! . Clinical trials on rapamycin are under way, 


although so far none is assessing the impact of rapamycin on 
CGN. 


Conclusion 


CGN remains the leading cause of graft failure after the first 
year following transplantation. At present no effective drug 
is available to inhibit or reverse this process. However, a 
better understanding ofthe molecular mechanisms involved 
offers a number of potential new strategies. Partial 
inhibition of TIMP-1 and TGF-B may prove effective in 
reducing fibrosis and prolonging allograft survival. Larger 
randomized studies are required to assess whether or not 
angiotensin-converting enzyme inhibitor and angiotensin 
П receptor antagonist therapies have beneficial effects after 
kidney transplantation. Relaxin offers some potential as a 
biological solution to excessive extracellular matrix deposi- 
tion. Finally, newer immunosuppressive agents, such as 
mycophenolate mofetil and rapamycin, may allow the 
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design of immunosuppressive regimens in which calci- 
neurin inhibitors can be withdrawn early after transplanta- 
tion or even avoided altogether. 
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Management of thoracic duct injuries after oesophagectomy 
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Background: Thoracic duct laceration is a rare but potentially life-threatening complication of 
oesophagectomy. The management of such an injury is uncertain in respect of the relative merits of 
conservative and surgical treatment. 

Methods: The literature was reviewed by searching Medline databases from 1966 to the present time. 
The majority of the evidence presented is level 3, as no randomized or controlled data are available. 
Results: Prolonged conservative treatment of thoracic duct injury is associated with a mortality rate of 
50-82 per cent. The results of early surgical ligation of the duct are more encouraging, with a mortality 
rate of 10-16 per cent. Elective ligation of the duct reduces the incidence of postoperative chylothorax. 
Conclusion: The thoracic duct should be ligated during oesophagectomy. A high index of suspicion for 
duct injury must be maintained in all patients after operation. A policy of very early thoracic duct 


ligation at 48 h from diagnosis is proposed for duct injury if aggressive conservative management fails. 
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Introduction 


The thoracic duct was first described in a horse by 
Eustachius, a Roman anatomist, in 1565. However, it was 
not until some 69 years later that Veslingus described the 
duct in humans'. Chylothorax was first described by 
Bartolet in 16337 and in 1875 Quincke reported chylo- 
thorax resulting from thoracic trauma’. It was not until 
1936, however, that this entity was first reported as a 
complication of thoracic surgery’, albeit in an experimental 
setting. In 1953 Bressler et al.’ reported chylothorax 
complicating oesophageal surgery. Peet and Campbell? in 
1943 were the first to describe ligation of the duct for 
chylothorax. Unfortunately the patient died rapidly, from 
an unknown cause, in the peroperative period. However, in 
1948 Lampson’ successfully ligated the duct following its 
traumatic disruption. Before this the mortality rate from 
conservative management of duct injury was close to 50 per 
cent", 

Iatrogenic damage to the thoracic duct is now a well 
recognized, albeit rare, complication of thoracic surgery 
and particularly of oesophagectomy. The incidence of such 
injury after oesophagectomy varies from 0-2 to 10-5 per 
cent^-!6, although most series report an incidence of around 
3 per cent. The incidence also varies according to the 
operative procedure. Transhiatal" and thoracoscopic!’ 
resection appears to be associated with an increased risk of 
duct laceration. It is also well documented that the duct can 
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be damaged as a result of cardiothoracic surgery'®, blunt 
. 92 . C n 2 3 

thoracic trauma 75. penetrating thoracic injuries? "^, neck 
23,24 k 25,26 inal fr 27,28 le 

trauma" ^^, necksurgery "^, spinal fractures ^^" and even 

radical nephrectomy’. Even with modern supportive and 

operative methods of treatment, the mortality rate in these 

. . -32 
patients is close to 30 per cent 97. 


Anatomy and physiology 


If damage to the thoracic duct is to be avoided during 
oesophagectomy or if the duct is to be repaired surgically, it 
is essential that the operator has an accurate understanding 
of its anatomical course. The thoracic duct is the main 
collecting channel of the lymphatic system and resembles a 
large vein histologically. It is formed in the midline at the 
level of the second lumbar vertebra at the cisterna chyli. It 
passes cephalad through the diaphragmatic hiatus and 
ascends through the chest on the right side of the thoracic 
spine. At the level of the fourth thoracic vertebra, the duct 
crosses to the left side of the chest and continues its course 
along the left side of the oesophagus. In the root of the neck, 
it arches forward and laterally to emerge between the left 
subclavian and common carotid arteries. It then passes 
between the internal jugular vein and the scalenus anterior 
muscle to join the left subclavian vein at the angle it makes 
with the left internal jugular vein??. Although this is the 
classical course, variations are common and include 
lymphatic and lymphaticovenous anastomoses, duplication 
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of ducts, multiple cross channels and even a completely 
right-sided system? the classic duct occurs in only about 
half the population. 

In a normal adult, the thoracic duct transports up to 
4 litres of chyle each day, but the flow rate is influenced by 
several factors, including gut function, diet, drug intake and 
the degree of mobility. The flow of chyle is maintained 
within the duct by changes in intra-abdominal and 
intrathoracic pressures (respiration, coughing, etc.), trans- 
mitted compression from large adjacent arteries and 
contraction of the duct's own muscular wall??. Almost all 
chyle originates from the liver and gastrointestinal tract 
and so contains not only high concentrations of the 
products of digestion but also lymphocytes and immuno- 
globulins**. Some 60-70 per cent of dietary fat enters the 
systemic circulation via the thoracic duct, and lymphocytes 
(of which 90 per cent are T cells) constitute 95 per cent of 
the cellular component of chyle. The concentrations of 
electrolytes, antibodies and enzymes approximate to those 
of plasma®”°. Chyle contains between 4 and 59 р fat, and 
22—59 g protein per litre, depending on dietary intake*!. 

Persistent leakage from the thoracic duct of chyle, rich in 
fluid, electrolytes, lipid, protein and lymphocytes, poses a 
difficult clinical management problem for the surgeon or 
intensivist. The patient, already debilitated by virtue of 
disease, premorbid condition and postoperative catabolic 
state, becomes progressively nutritionally and immune 
deficient as leakage continues??*^. With prolonged leakage, 
total body reserves of protein, albumin, fat and vitamins 
become depleted. Importantly, continued loss of electro- 
lytes results in acidosis, hyponatraemia and hypocalcee- 
mia f. In addition, the ongoing loss of lymphocytes, 
antibodies and albumin increases the risk of bacterial and 
viral sepsis **, and it is interesting to note that elective 
drainage of the thoracic duct was proposed in the 
precyclosporin era as a possible means of improving graft 
survival after renal transplantation" 7. Such uncontrolled 
losses undoubtedly account for the 50 per cent mortality 
rate that was observed before surgical ligation of the duct 
was introduced® and modern-day supportive therapies 
became available. Indeed, the prolonged period of recovery 
described in quite recent studies in which conservative 
management was advocated 49? may also be explained by 
this ongoing loss. 


Mechanism of Injury and clinical presentation 


Laceration of the thoracic duct during oesophagectomy, 
whether performed via the transthoracic, transhiatal or 
thoracoscopic route, must be regarded as a technical failure. 
An injury sustained at open surgery is likely to result from a 
direct, inadvertent incision or transection of the duct; it is 
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difficult to visualize and is often never positively identified. 
During transhiatal resection, however, the mechanism of 
injury is different, involving tearing and shear forces"? while 
the surgeon blindly mobilizes the distal oesophagus which 
may be adherent to adjacent soft tissues. This explains the 
relatively high incidence of duct injury during this 
procedure"^. As is usual with endoscopic procedures, the 
surgeon's visual appreciation and interpretation of the 
operative field is limited by several factors during thoraco- 
scopic mobilization of the oesophagus. In the context of 
duct injury, the most relevant factors include lack of 
three-dimensional vision and a magnification effect". 
Thoracoscopic oesophagectomy is still in its relative 
infancy but early reports suggest that it may be associated 
with a high incidence of duct laceration”. The mechanisms 
described above can produce two distinct types of injury. 
First, the duct may be transected or partially resected with 
the operative specimen and there is then no chance of it 
healing with conservative treatment. Second, a small lateral 
branch of the duct may be damaged, or a small laceration 
may occur; in these situations the duct may heal with 
conservative treatment. Unfortunately, there is no way of 
differentiating accurately between these two types of injury. 

Laceration of the thoracic duct usually presents in the 
early postoperative period as ап excessive drainage (more 
than 500 ml) of straw-'* or cream-coloured fluid from the 
chest drain (or abdominal drain after transhiatal resection). 
However, there is often a refractory period of 2-10 days 
between the time of surgical injury and the appearance of 
chyle in the chest drain. It is presumed that this results from 
early, occult leakage into the mediastinum that later 
discharges into the pleural cavity?’ and chest drain. If no 
chest drain is inserted at the time of surgery (as after 
transhiatal resection), the local accumulation of chyle in the 
pleural cavity may lead to progressive mediastinal shift, with 
compression of the contralateral lung and reduced cardiac 
function!*. Standard posteroanterior chest radiographs 
may be of value in confirming the diagnosis. The 
appearance is either normal if the chyle is draining or one 
of a large mediastinal shadow if the pleura is intact? 

Delay in the diagnosis of postoperative duct injury must 
be avoided if the potentially fatal complications of persistent 
chyle loss are to be averted. However, the diagnosis is often 
difficult to make in the early postoperative period when 
drainage of straw-coloured fluid is a normal occurrence. If 
this drainage does not rapidly reduce in volume within 24— 
48 h, or becomes milky in appearance, then thoracic duct 
laceration should be suspected апі investigated. 
Administration of a fatty fluid such as cream??? via ап 
enteral feeding tube may confirm the diagnosis if the chyle 
changes to a milky appearance. Alternatively, dyes such as 
methylene blue or Sudan III have been used in a similar 
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way’, but they are not specific for thoracic duct injury. 
Laboratory analysis of the fluid may also reveal high 
concentrations of lymphocytes and lipids?" In particular, 
the presence of chylomicrons (using electrophoresis) is 


938,51 


diagnostic of chyle 


Management of thoracic duct injury after 
oesophagectomy 


Controversy surrounds the need for accurate preoperative 
localization of the site of duct injury. If the surgeon intends 
to repair a laceration in the duct, identification of its location 
is imperative for preoperative planning. If, however, the 
intention is to /igate the duct above the diaphragm, 
identifying the site of injury is unimportant and imaging is 
not routinely required. In situations of repair, the imaging 
modality should not only demonstrate the presence of 
leakage but also identify accurately the precise site of injury. 

Controversy has surrounded the management of thoracic 
duct injury since it was first described. Before the advent of 
surgical ligation®’, when supportive measures were extre- 
mely limited, the mortality rate approached 50 per cent’. 
However, the development of modern medical therapy and 
surgical technique has dramatically increased the therapeu- 
tic options available to the clinician. Several different 
strategies have evolved, ranging from the purely conserva- 
tive, through combined conservative/surgical, to early 
aggressive surgical repair or ligation. 

The authors believe that it is the nature of the thoracic 
duct as a conduit that results in delayed healing after injury 
and hence the controversy surrounding the appropriate 
management. In some ways the thoracic duct may be 
likened to the bile duct. It is a relatively large-calibre and 
fragile conduit with a minimally contractile wall which 
relays fluid with no constituents capable of occluding a 
defect in its wall, unlike a blood vessel. It seems probable, 
therefore, that any laceration to the duct will be associated 
with fistula formation and a prolonged repair process. 


Conservative management 


An experimental study in dogs has demonstrated that 
iatrogenic injury to the thoracic duct heals spontaneously in 
5-10 days, depending on whether the conduit is lacerated 
or transected". However, this study was performed in 
young, healthy animals without malignancy and this may 
explain why such rapid healing is not commonly observed in 
the clinical setting. It does show, however, that the duct has 
the potential for repair with non-operative treatment and it 
is recognized that in humans very small tears may well heal 
spontaneously. Nevertheless, as the volume of chyle leakage 
increases, so the chance of resolution declines. Indeed, it has 
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recently been demonstrated that the volume of chyle 
drainage on the fifth day after operation predicts the 
chances of success with continued medical management; if 
the drainage is less than 10 ml per kg body-weight per day 
the chance of success is high”. The principles of 
conservative treatment of thoracic duct injury include 
reduction of chyle flow, drainage of the pleural cavity, 
nutritional support and prevention of septic complica- 
tions". When such a management strategy is instigated, 
surgical repair is often considered only after a prolonged 
period over which it gradually becomes clear that con- 
servative treatment has failed. 

The flow of chyle can be reduced by a factor of 10 by 
avoiding enteral feeding containing fat^*. Octreotide may 
reduce chyle flow? but this notion is controversial". 
Etilefrine, a sympathomimetic drug that causes smooth 
muscle contraction, has also been advocated recently but 
the evidence is limited to a case report ^". It is essential that 
the pleural cavity is drained adequately such that chyle does 
not accumulate as the development of a ‘chyloma’ prevents 
the lung from expanding fully. This not only compromises 
respiratory function but also prevents effective ‘plugging’ of 
the defect in the thoracic duct by the visceral pleura. If it is 
suspected that the chest drain is blocked, it should be 
replaced. If the patient has undergone transhiatal resection 
and chyle accumulates, a separate chest drain should be 
inserted in addition to the abdominal drain. 

If conservative treatment is to be successful, enteral or 
parenteral nutrition should be started as soon as the 
diagnosis of injury has been made. Enteral nutrition offers 
the potential advantage of preventing bacterial transloca- 
tion but the normal lipid content of the feed increases chyle 
flow. However, medium-chain triglycerides are transported 
directly into the portal venous system” and enteral feeds 
rich in these have been shown to reduce the duration of 
chylothorax®'. Long-term use of such a diet may result in 
linoleic acid deficiency as this essential fatty acid is found 
only in long-chain triglycerides**. Despite the theoretical 
advantage of feeding via the enteral route, many studies 
reporting on conservative management of thoracic duct 
injury advocate the use of total parenteral nutrition and 
fasting!^**^*-9* A randomized clinical trial is needed to 
answer the question of the preferred route for the 
administration of nutritional support. It is unlikely, how- 
ever, that this trial will ever take place owing to the relative 
rarity of the condition. 

Ап interesting new idea is to collect the chyle from the 
chest drain and reinfuse it back into the patient with the aim 
of reducing the immunological and metabolic conse- 
quences of prolonged chyle leakage’. This novel concept 
requires further evaluation. Because of impaired immune 
function, patients should be examined regularly for signs of 
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1nfection, not only of the surgical wound and site of chyle 
drainage but also of the respiratory and urinary tracts. 
Patients with duct injury are at risk of death from 
overwhelming bacterial and fungal sepsis??. 

The mortality rate when conservative management is 
used as the mainstay of treatment is not well reported, but in 
one study it was nearly 50 per cent". In this study of 11 
patients, four were treated successfully, four died during 
conservative treatment, and three underwent surgical repair 
after 10 days of unsuccessful conservative treatment, of 
whom one died. Similarly, Milsom et a}?! reported death in 
five of six patients treated conservatively. Orringer et 4/10 
concluded that ‘traditional conservative management of a 
chylothorax with chest tube drainage, intravenous hyper- 
alimentation, and no or low-residue enteral feedings has 
little place in patients who have been operated on for 
oesophageal obstruction due to either benign or malignant 
disease’. In the light of such apparent failure of prolonged 
conservative treatment, there is a consensus that continua- 
tion (more than 2 weeks) of such treatment should be 
avoided and surgical repair should be undertaken to prevent 
the situation becoming unsalvageable!0203165. 


Surgical management 
Injury may occur to the thoracic duct anywhere along its 
course from the diaphragm to the root of the neck. If the 
surgeon intends to close the defect, identification of its 
location is imperative for an appropriate surgical approach 
to be planned: Lymphoscintigraphy®”!, lymphangio- 
phy/^7 and, more recently, computed tomgraphy 

(СТ) 7? have all been used to image duct injury. 

Although lymphoscintigraphy may be helpful in selected 
cases! 179, its routine use cannot be supported. As with all 
techniques involving the use of radioisotopes, this method 
poses logistical problems, particularly for patients who may 
be ventilated in the intensive care unit. The radioisotopes 
may need to be prepared specially or obtained from a 
remote centre. The patient needs to be transported 
repeatedly to the y-camera for up to 24 h, and the resulting 
images are often of relatively low resolution and unhelpful 
in determining the exact location of the leak. 

Lymphangiography involves the subcutaneous injection 
of an oily contrast medium such as ethiodol"? or lipiodol/* 
into each foot. Plain chest radiographs are then performed 
to detect any leakage of contrast agent from the duct. In 
situations of injury, contrast agent is usually seen in the 
mediastinum after about 45 min”. The exact site of the 
laceration can be identified reliably”, allowing accurate 
preoperative planning? ^, 

It has been suggested that CT may have a role in imaging 
duct injury/^ 7^, with/? or without the use of ingested 
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ethiodized oil. However, Sachs et 41.7 evaluated the relative 
merits of lymphangiography and CT in 12 patients with 
suspected postoperative duct injury and concluded that 
‘Laceration of the thoracic duct was accurately diagnosed 
and localized with lymphangiography, which allowed 
definitive surgical repair. CT was of little additional value 
in diagnosing these injuries’. Still, CT may have a limited 
application in patients who present late, in whom there are 
concerns about tumour recurrence!^. Based on this 
evidence, it is suggested that if a postoesophagectomy 
duct laceration is suspected and the surgeon is planning on 
repair (as opposed to ligation), the patient should undergo 
urgent lymphangiography. CT has no place as a first-line 
investigation. 

Even during surgical re-exploration it is sometimes 
extremely difficult to locate the injury. The lung may be 
stiff and difficult to collapse. The pleura is thickened and the 
gastric tube largely fills the posterior mediastinum. 
Remobilization risks damaging the integrity of the oeso- 
phagogastric anastomosis and the laceration itself may be 
extremely small and difficult to see. The site of damage can 
usually be identified if a bolus of cream is given via a 
nasogastric or nasojejunal tube. Milky fluid drips from the 
laceration at a rate of one to two drops every second'^. 
Methylene blue may also be used"? but this often results in 
unwanted staining of other structures in the chest and 
provides little additional information*’. It has been 
suggested that parietal pleurectomy should be performed 
if the exact site of leakage cannot be identified ^. 

Any laceration is usually repaired with a suture but the 
thoracic duct is very fragile and the stitch may tear out with 
consequent persistence of the chyle leak. An alternative is 
the use of a vascular clip? and, more recently, the 
application of fibrin glue has been reported, with encoura- 
ging results, either at thoracotomy?"? or thoracoscopy”. 

Because of the technical problems associated with 
identifying and repairing lacerations, supradiaphragmatic 
ligation of the duct has been proposed. The preferred 
method is to ligate the duct “ел bloc between the aorta and 
the vertebral bodies just above the diaphragmatic hiatus. 
Since the first surgical ligations described by Peet and 
Campbell and Lampson’, such ligation has involved a 
thoracotomy. However, the advent of endoscopic surgery 
has made thoracoscopic ligation possible®™®% 85; this may 
reduce postoperative pain and morbidity compared with 
open operation. The collective results of open duct ligation 
are good, with successful ligation reported in approximately 
95 per cent of patients with minimal additional morbid- 
ity'33541:3687 Milsom er 7?! have reported a mortality rate 
of only 16 per cent after ligation, compared with 82 per cent 
after conservative management. 
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Some surgeons favour elective duct ligation at the time of 
the initial operation to prevent postoperative chylothorax’. 
Dougenis et al." reported a marked reduction in overt duct 
injury (2 versus 9 per cent) when the duct was ligated 
electively. En bloc oesophagectomy'®** with extended 
lymphadenectomy (two or three field) by definition includes 
excision of the thoracic duct with ligation of the proximal 
and distal ends, and may reduce the incidence ofa chyle leak. 


A new management protocol 


Fortunately thoracic injury is a relatively rare complication 
of oesophagectomy. This, in turn, means that the evidence 
base from which to formulate a management plan is small. 
However, based on this review of the available literature and 
the experience of the senior authors, a new management 
strategy for postoesophagectomy duct injury will be 
presented. It is important to appreciate that this strategy 
is for a duct that has been surgically lacerated during 
oesophagectomy; the following aggressive schema should 
be applied only to this situation and not to chylothorax of 
alternate aetiology. 

Although there is little clear evidence to support its 
routine use, the authors believe that the duct should be 
positively identified and carefully mass ligated as a routine 
part of oesophagectomy. This strategy remains contro- 
versial, however, as the thoracic duct may actually be 
damaged as a part of the ligation process, thereby leading to 
a postoperative leak. If this policy is to be adopted, then the 
duct should be carefully ligated ‘ел bloc in the angle between 
the aorta and the vertebral bodies as close to the diaphragm 
as is technically feasible. 

A high index of suspicion of duct injury should be 
maintained by the surgeon and intensivist in all patients who 
have undergone oesophagectomy. If after 24 h there is any 
increase in volume or colouration of the chest/abdominal 
drain fluid, a sample of the fluid should be examined for the 
presence of lymphocytes and chylomicrons. The authors 
believe that the use of cream or lipophilic dyes is neither a 
sensitive nor specific test of thoracic duct injury. Their use 
may delay diagnosis and so should be avoided. If the 
drainage fluid is found to contain high levels of lymphocytes 
and chylomicrons (and is therefore chyle), a defined period 
of 48-72 h of aggressive conservative treatment should be 
started. Routine imaging to determine the site of injury is 
unnecessary if the duct is to be ligated (not repaired). The 
patient should be rendered nil-by-mouth, all enteral feeding 
stopped and total parenteral nutrition administered via a 
central venous catheter. During this time exact fluid and 
electrolyte balance must be maintained, and an accurate 
measure of the hourly drainage of chyle should be recorded 
and charted graphically. 
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After 48-72 h of conservative treatment a full reassess- 
ment is made. If at that time the volume of chyle drainage 
remains above 10 ml per kg body-weight per 24 h, there is 
probably little chance of spontaneous resolution and the 
patient should undergo urgent duct ligation. This may be 
performed either by reopening the existing surgical wound 
or thoracoscopically, if the facilities and expertise are 
available. The duct must be identified and carefully mass 
ligated just above the diaphragm. Only if there has been a 
marked reduction in the rate of chyle drainage should 
conservative treatment be continued; even then, reassess- 
ment is required every 24 h. If the drainage has not stopped 
completely after 1 week, urgent ligation should be 
performed. 

This aggressive policy of early ligation of the thoracic 
duct depends on an early postoperative ‘window of 
opportunity'. Over the first 72 h after surgery, most patients 
remain relatively fit, without the debilitation of weeks or 
months of failed conservative treatment. By adopting the 
policy of routine thoracic ligation during oesophagectomy 
and early duct ligation if postoperative chyle leakage occurs, 
the authors believe that the mortality rate will be reduced. 
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Baokgrounds Conventional stapled haemorrhoidectomy involves the use of a large circular anal dilator 
(DL technique), which may cause anal sphincter injuries. This study compared whether the procedure 
can be effectively performed without this dilator (ND technique), with better sphincter preservation. 
Methods: Fifty-eight patients with symptomatic prolapsed irreducible haemorrhoids were randomized 
to DL (s = 29) and ND (x = 29) groupe. Preoperative continence scoring, anorectal manometry and 
endoanal ultrasonography were performed. These were repeated at up to 14 weeks after operation, with 
additional pain scores, analgesic requirements and quality of life assessments. 

Resuite: DL haemorrhoidectonry took significantly longer to perform (P м 0-02). However, there were 
fewer residual skin tags (P = 0-044) and less perianal pruritis (P = 0-007) at 2 weeks, although such 
symptoms subsided to an equivalent level in both groups afterwards. Internal anal sphincter 
fragmentation persisting to at least 14 weeks was found in four patients after DL, but not after ND 
haemorrhoidectomy (P = 0-038). However, these were asymptomatic and no differences were found in 
continence scores and anal pressures. The pain scores, satisfaction scores, quality of life assessments 
and time off work were similar. 

Conotusiom The large circular anal dilator used for stapled haemorrhoidectomy increased the risk of 


anal sphincter injuries, which may become problematic with ageing. 
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Introduction 


There has been recent enthusiasm over the novelty of 
stapled haemorrhoidectomy. Pescatori etal.’ described the 
transanal introduction of a circular intraluminal stapling 
device to excise redundant rectal mucosa. Longo’ refined 
the technique to aim at stapling interruption of the feeding 
superior haemorrhoidal arteries, above the base of the 
haemorrhoids. Excessive prolapsed mucosa was drawn back 
into the anal canal to be excised in the stapler doughnut and 
to be fired in place by the stapled anastomosis. Residual 
external haemorrhoidal skin tags that could not be entirely 
drawn into the anus would shrivel and become asympto- 
matic’, Essential to the technique was the absence of 
sensitive perianal wounds. Randomized clinical studies have 
since shown reduced postoperative pain and an earlier 
return to work’ *. The hospital stay may be shortened‘, but 
the substantial added cost of the single-use stapling 
instrument could not be recovered by any of the above 
advantages”. There is also a risk of persistent postoperative 
pain® and а rare chance of pelvic sepsis’. 
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There has also been concern that the use of a stapling 
instrument in stapled haemorrhoidectomy may result in 
incontinence®®. Impaired anal pressures and endoanal 
ultrasonographic evidence of internal anal sphincter defects 
have been reported after the transanal introduction of 
stapling devices for colorectal cancer surgery? 11. However, 
randomized data have shown that the continence score, and 
anorectal manometric and endoanal ultrasonographic 
findings are no different from those after open haemor- 
rhoidectomy?. None the less, most surgeons experienced 
with conventional stapled haemorrhoidectomy would be 
concerned about the use of a large-diameter circular anal 
dilator for insertion of the purse-string and through which 
the intraluminal stapler is introduced (DL technique; 
Fig. I). In fact, an Eisenhammer retractor may be used 
effectively to insert the purse-string and the intraluminal 
stapler may be introduced directly into the anal canal (ND 
technique). This avoids unnecessary stretching of the anal 
sphincters. This report describes a randomized controlled 
trial designed to compare DL with ND haemorrhoidect- 
omy. The endpoints studied were continence scoring, 
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Fig. 1 Technique of stapled haemorrhoidectomy using an anal 
dilator. A circular anal dilator (37 mm external diameter) is 
inserted into the anus and secured with sutures to the skin 


anorectal manometry, endoanal ultrasonographic findings, 
as well as clinical outcomes including pain, complications, 
quality of life and time taken off work. 


Patients and methods 


Patients 


Following approval by the hospital ethics committee, 
consecutively consenting patients with symptomatic pro- 
lapsed irreducible haemorrhoids were recruited. Exclusion 
criteria were patients with previous perianal surgery, 
acutely thrombosed internal haemorrhoids and bleeding 
disorders. Colonoscopy was performed before operation 
for patients over the age of 50 years, with recent changes in 
bowel habit, mucus in the stools or a family history of 
colorectal cancer. All other patients underwent rigid 
sigmoidoscopy to exclude other pathology in the anus and 
rectum. Group allocation was by computerized randomiza- 
tion. 


Surgical technique 


Surgery was performed under general anaesthesia, with the 
patient in the lithotomy position. Both DL and ND 
techniques were standardized according to protocol, and 
the times taken for the operation were recorded. 

DL stapled haemorrhoidectomy was performed using the 
PPH set (procedure for prolapsed haemorrhoids; Ethicon 
Endo-surgery, Cincinnati, Ohio, USA). This consisted of a 
circular anal dilator (37 mm external diameter), purse- 
string anoscope, suture threader and a 33-mm haemor- 
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rhoidal circular stapler. The circular anal dilator was gently 
inserted into the anus and secured with sutures to the skin 
(Fig. 1). Its obturator was removed and replaced with the 
purse-string anoscope. The gap in the anoscope was rotated 
around the anus for application of a 2/0 polypropylene 
purse-string suture. This stitch included submucosal bites 
of the lower rectum, at least 2 cm above the dentate line. 
The anoscope was removed and the opened haemorrhoidal 
circular stapler was inserted so that its distal anvil was 
beyond the purse-string suture. The purse-string suture was 
then firmly tied. Its free ends were brought through the 
hollow shoulder of the haemorrhoidal circular stapler and 
out through one of the side-holes situated more proximally, 
using the suture threader. Thus, traction upon this purse- 
string as the circular stapler was being closed enabled loose 
anorectal mucosa distal to the purse-string to be pulled 
proximally into the hollowed shoulder of the stapler, and to 
be included in the excised doughnut. After firing of the 
stapler, the jaws were kept closed for approximately 2 min, 
for haemostasis. The jaws were then opened slightly to free 
the stapler from surrounding tissues and removed together 
with the circular dilator. 

In the ND technique, the circular dilator and purse- 
string anoscope were not used. Instead, an Eisenhammer 
retractor was gently opened intermittently to a maximum of 
3 cm to enable insertion of the purse-string suture. The 
haemorrhoidal stapler was applied directly, so the max- 
imum anal dilatation was limited to the diameter of the 
stapling gun itself. 

After operation, patients in both groups were prescribed 
fibre supplements and ketoprofen 100-mg tablets or 
intramuscular pethidine 1 mg per kg body-weight. 
Patients. without complications were offered hospital 
discharge on the day of surgery, but could elect to stay 
overnight if apprehensive about wound care. 


Data collection 


Before operation patients were assessed with a faecal 
continence score, anorectal manometry and endoanal 
ultrasonography. Before discharge from hospital, blinded 
observers assessed linear analogue pain scores, patient 
satisfaction and analgesic requirements. At 2 weeks after 
discharge, the patients were reviewed clinically. Blinded 
observers also reassessed the pain score, patient satisfaction 
and analgesic requirements. At 6 weeks after surgery, 
assessment consisted of clinical review, continence scoring, 
anorectal manometry and endoanal ultrasonography. At 
14 weeks after surgery, the above were repeated and a 
quality of life questionnaire was also administered. 

The faecal continence score employed has been described 
previously and is well accepted in use". Anorectal 
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Table 1 Pain score, analgesic requirements and satisfaction after stapled haemorrhoidectomy 














"Values are mean(s.e.). Stapled haemorrhoidectomy was carried out with (DL) and without (ND) use of an anal dilator for insertion of the purse- 
string suture (29 patients in each group). +Pain linear analogue score ranged from 0 (no pain) to 10 (comparable to worse pain ever experienced); 


tsatisfaction linear analogue score ranged from 0 (totally dissatisfied) to 10 (completely satisfied). There were no significant differences between DL 


and ND operations 


manometry was performed as described previously", using 
a microcapillary perfusion system (Synectics, Stockholm, 
Sweden). An experienced sonographer performed endoanal 
ultrasonography, using a Leopard 2001™ scanning system 
with а 10-MHz endoanal probe (B&K Medical, 
Standtoffen, Denmark). Another experienced sonographer, 
who was blinded to the randomization, confirmed all 
findings on the printed images. The validated Eypasch 
Gastrointestinal Quality of Life instrument’? was used to 
assess quality of life. 

Values are given as mean(s.e.) unless otherwise indicated. 
Statistical analysis was performed using the SPSS/PC+ 
package (SPSS, Chicago, Illinois, USA). x^ and Mann- 
Whitney tests were used to test for statistical significance, as 
appropriate. Power calculations suggested that approxi- 
mately 60 patients would be needed to identify a 10 per cent 
reduction in ultrasonographic defects with a power of 80 per 
cent at the 5 per cent significance level. 


Results 


There were 29 patients in each group, and there were no 
significant differences in age, gender and clinical features. 
In the DL group, there were 12 men and the mean age was 
42.5(1.7) years. "The symptoms were bleeding in 24 
patients, prolapse in 22, pain in 11 and pruritis in seven. 
Mean number of bowel movements per week was 7-8(1-2) 
and symptom duration was 3-4(1-3) years. To date, follow- 
up has been for 7-4(0-3) months. In the ND group, there 
were 14 men and the mean age was 46-3(2-1) years. The 
symptoms were bleeding in 25 patients, prolapse in 23, pain 
in 13 and pruritis in 11. Mean number of bowel movements 
per week was 11-3(2-5), and mean symptom duration was 
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3-6(1-0) years. To date, follow-up has been for 
7-2(0-3) months. The patients’ compliance with medication 
was lowest at 14 weeks after surgery, but there were no 
differences between the DL (л = 23) and ND (» = 16) 
groups. 

Apart from the intraoperative times, there were no 
significant differences encountered during the hospital 
stay. DL haemorrhoidectomy took longer to perform 
(17-8(1-4) versus 12-7(0-9) min; P = 0-02). The stapling 
doughnuts were intact and complete in all patients. 
Postoperative stay was 1-9(0-1) days after DL Һаетог- 
rhoidectomy and 2.0(0-1) days after the ND operation. Six 
patients in the DL group and four in the ND group had 
opened their bowels before discharge. 

There were no differences in pain scores, analgesic 
requirements and satisfaction scores between the two 
groups at 2, 6 and 14 weeks after surgery (Table 1). The 
residual pain in both groups at 6 and 14 weeks was mild, and 
analgesic requirements were minimal. Perianal pruritis and 
complaints of residual external skin tags were significantly 
more common in the ND group at 2 weeks (Table 2). The 
pruritis and skin tags subsequently resolved in most patients 
in both groups. 

The total complications were no different after DL 
(л = 8) and ND (n = 9) operations. Mild stenosis was the 
most common complication (six patients in each group). АП 
stenoses occurred in patients who were non-compliant to 
fibre supplements, and were usually detected at 6 weeks 
after surgery. They were soft and easily dilated digitally in 
the clinic, without analgesia. All but two in the ND group 
had responded to a single dilatation and fibre supplements 
by 14 weeks. The recalcitrant stenoses were found to be 
substantially firmer by then and required dilatation under 
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Table 2 Postoperative wound condition after stapled haemorrhoidectomy 


*Values are mean(s.e.). Stapled haemorrhoidectomy was carried out with (DL) and without (ND) use of an anal dilator for insertion of the purse- 
string suture (29 patients in each group). +P = 0.044, £P = 0.007 versus DL OC test) 


Table 3 Anorectal manometric and endoanal ultrasonographic findings after stapled haemorrhoidectomy 








*Values are mean(s.e.). Stapled haemorrhoidectomy was carried out with (DL) and without (ND) use of an anal dilator for insertion of the purse- 
string suture (29 patients in each group). +P = 0-038 versus DL (02 test) 


general anaesthesia. None have recurred to date. Bleeding 
occurred in one patient after DL haemorrhoidectomy 
before discharge from hospital and led to readmission after 
7 days in one patient in the ND group. Both were treated 
successfully by submucosal adrenaline injection". Faecal 
impaction requiring a phosphate enema occurred in one 
patient in each group. The remaining complication was 
urinary retention requiring catheterization in one patient 
after ND haemorrhoidectomy. No haemorrhoids have yet 
recurred. 

Stapled haemorrhoidectomy did not affect the conti- 
nence scores and there was no difference in scores between 
the two groups (Table 3). Before surgery, two patients in the 
DL group were occasionally incontinent to gas. One of 
them also stained her underwear rarely with liquid stool. 
One patient in the DL group was occasionally incontinent 
to gas. The postoperative continence scores reflected the 
symptoms in these three patients. No other patient had 
continence affected by either of the techniques. Anorectal 
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manometric findings were unchanged after surgery, and no 
differences were found between DL and ND groups. 
However, endoanal ultrasonography showed new internal 
anal sphincter defects (Figs 2 and 3) in four patients after 
DL haemorrhoidectomy but none after the ND operation 
(P = 0-038). None of the patients with a sphincter defect 
had symptoms of incontinence. 

There were no differences between groups in the time 
taken off work and quality of life scores. The time taken to 
resume full working duties or normal life style in house- 
wives and retirees was 17(2) and 21(2) days after DL and 
ND operations respectively. There were no differences in 
either the total or individual-component Eypasch 
Gastrointestinal Quality of Life scores between the groups 
(DL: symptoms 69.3(1-4), emotions 18-8(0-5), physical 
function 26-5(0-7), social functions 12.3(0.9), total score 
130-9(2.5); ND: symptoms 66-7(2-1), emotions 18-3(0-6), 
physical function 25.3(0-7), social functions 12-8(0.7), total 
score 127(3-5)). 
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Fig. 2 Preoperative endoanal ultrasonography showed intact 
anal sphincters at the midanal canal level. (Anterior of patient is 
at 12 o'clock position) 


Discussion 


There was endoanal ultrasonographic evidence of internal 
anal sphincter fragmentation in four of 29 patients after DL, 
but none after ND haemorrhoidectomy. In both groups, a 
33-mm circular intraluminal stapler was inserted into the 
anus. Transanal introduction of stapling devices has been 
shown to result in internal anal sphincter injuries?! !. Other 
forms of transanal surgery such as excision of rectal 
tumours '^ and rectocele repair! ^!* have also been found 
to result in impaired anal pressures. However, with the DL 
technique the 37-mm external diameter circular anal dilator 
(included in the PPH set) was inserted into the anus for 
almost the entire duration of the procedure. With the ND 
technique, the Eisenhammer retractor was opened only 
intermittently to a maximum of 3 cm for purse-string 
insertion. Furthermore, the circular dilator distended the 
anal canal all over its circumference, whereas the 
Eisenhammer retractor stretched in only one direction. 
There were no other differences between the DL and ND 
techniques. It is likely that the more extensive and 
prolonged anal dilatation with the DL technique increased 
the risk of anal sphincter injury. 

None the less, none of the patients with anal sphincter 
injuries were symptomatic. The changes in continence 
scores and the manometric findings following both 
techniques of stapled haemorrhoidectomy were no differ- 
ent. Asymptomatic internal anal sphincter injuries have 
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Fig. 3 Postoperative endoanal ultrasonography at 14 weeks 
showed fragmentation of the internal anal sphincter (arrow), in 
the same patient and at approximately the same level. (Anterior 


of patient is at 12 o'clock position) 


been reported previously after stapled haemorrhoi- 
dectomy’, transanal surgery!" and transanal stapling gun 
insertion”. Incontinence may have been averted by adequate 
compensation from reserves in the anal sphincter muscles, 
especially in relatively young patients. In addition, good 
rectal reservoir function may compensate for weakened anal 
sphincters after anterior resection ^"?. However, these well 
compensated but persistent injuries (at least up to 14 weeks) 
may potentially become problematic with the onset of 
ageing. 

Apart from the above, the DL technique took longer to 
perform (required the added step of stitching the dilator to 
the skin and was also usually ergonometrically less efficient 
than the ND procedure for purse-string placement) but 
resulted in fewer anal skin tags and less perianal pruritis at 
2 weeks. It is likely that the use of the circular anal dilator 
facilitated reduction of the prolapsed haemorrhoidal 
components into the anal canal. This would make it easier 
to excise the excessive loose mucosa in the stapler doughnut 
and to fix the prolapsing tissues in place by the stapled 
anastomosis”. None the less, from 6 weeks onwards, the 
residual external skin tags that could not be entirely drawn 
into the anus shrivelled such that there were no longer any 
differences between the DL and ND groups, in line with 
previously reported experience^? . In fact, none of the 
residual skin tags that remained at 14 weeks caused any 
concern to patients in either group. It is difficult to explain 
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the transient perianal pruritis at 2 weeks, especially in the 
ND group. There was no statistical association between the 
pruritis and residual skin tags. 

The lack of any differences in pain, satisfaction scores, 
postoperative quality of life and time taken off work were 
not surprising, as both techniques of stapled haemorrhoi- 
dectomy were similar, except for the sphincter defects 
resulting from the former. It was not unexpected that anal 
sphincter compromise did not affect the postoperative pain. 
It has previously been shown that neither lateral internal 
sphincterotomy”! nor pharmacological reduction in anal 
sphincter tone? significantly affected postoperative pain. 
Although some patients had residual pain up to 14 weeks 
after surgery, the pain was minimal and easily controlled 
with analgesics. All such pain had resolved well before 
7 months’ final follow-up. Persistent pain and faecal 
urgency, which have both been reported previously after 
stapled haemorrhoidectomy®, were not found?. The com- 
plication rates were similar in the two study groups. 
Although there has been a case report of pelvic sepsis after 
stapled haemorrhoidectomy’, this was not encountered in 
the present series. 

It is conceded that operator dependency and possible 
false identification of anal sphincter injury at endoanal 
ultrasonography is possible’. None the less, endosono- 
graphy was performed by an experienced endosonographer 
who was blinded to the randomization. Another experi- 
enced sonographer, who was unaware of the original 
findings, confirmed the findings on printed images. 
Larger patient numbers would possibly have made the 
results more conclusive by overcoming the variability in 
manometric measurements to provide a significant correla- 
tion with the endoanal ultrasonographic findings. 

Use of a circular dilator for inserting the purse-string 
during stapled haemorrhoidectomy causes unnecessary 
stretching of the anal canal. This may be avoided by inserting 
the purse-string through an intermittently and gently 
opened Eisenhammer retractor. However, the circular 
dilator may provide better reduction of prolapsed piles into 
the anal canal, resulting in fewer residual skin tags in the early 
postoperative period, although such excessive skin tags tend 
to shrivel a few weeks later, probably as the result of the 
superior haemorrhoidal vessel branches being stapled off. 
Surgeons should be aware of possible stretch injuries to the 
anal sphincters and due care should be exercised during 
haemorrhoidectomy, including the stapled technique. 
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Background: It remains debatable whether somatostatin can prevent pancreatic fistula and other 
pancreatic stump-related complications following pancreaticoduodenectomy. This study assessed the 
effects of somatostatin-14 (S-14) on pancreatic remnant exocrine secretion. 

Methods: This was a double-blind, randomized, placebo-controlled trial in patients undergoing 
pancreaticoduodenectomy for malignancy. Patients received a continuous infusion of S-14 (7 = 38) or 
placebo (л = 37) for 7 days. Pancreatic juice and peripancreatic drainage fluid was collected and 
measured, and pancreatic enzymes were monitored daily. Postoperative complications were recorded. 
Results: S-14 infusion was associated with a decrease in median daily pancreatic juice and pancreatic 
amylase output. Amylase concentration and output in the peripancreatic drain fluid were significantly 
lower after S-14 infusion than in the control group (both P « 0-05). The incidence of clinical pancreatic 
fistula (two of 38 versus eight of 37; P « 0-05) and total pancreatic stump-related complications (five of 
38 versus 12 of 37; P < 0-05) was lower in patients treated with 5-14. Duration of hospital stay was 
shorter after S-14 (18 versus 26 days; P = 0-01). 

Conclusion: Although the effect of S-14 on exocrine secretion remains difficult to demonstrate, it did 
reduce pancreatic juice leakage from the pancreatic remnant. 


Paper accepted 26 June 2001 


Introduction 


Despite advances in surgical techniques and progress in 
intensive care, the morbidity rate following pancreatico- 
duodenectomy remains as high as 30-50 per cent' ^. Major 
complications, such as pancreatic fistula, intra-abdominal 
fluid collection and postoperative pancreatitis, are chiefly 
associated with the soft consistency of the pancreatic 
remnant and the consequent exocrine secretion". There 
is general agreement that pancreatic stump-related com- 
plications are usually due to pancreatic juice leakage from 
the pancreatic remnant’. 

Somatostatin-14 (5-14) and its analogues have well 
recognized inhibitory effects on exocrine pancreatic secre- 
Чоп” and could reduce the risk of complications following 
pancreatic surgery. Four European randomized multi- 
centre clinical trials have reported a reduction in the overall 
incidence of complications in patients receiving octreotide, 
a synthetic long-acting somatostatin analogue" !', and 
meta-analysis of these trials has suggested that the use of 
octreotide is a cost-effective strategy’. Two additional 
smaller, non-placebo-controlled randomized studies 
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support these findings'*"'*. Despite the positive results of 
these studies, they failed to demonstrate conclusively the 
benefit of using octreotide to prevent pancreatic fistula and 
other pancreatic stump-related complications in patients 
undergoing pancreaticoduodenectomy for malignancy 
and/or with a soft, normal pancreas, both of which are 
considered risk factors for complications'*. Two random- 
ized single-centre trials from North America found no 
benefit in using octreotide'*!*. Further data on the 
prophylactic use of somatostatin are limited to a few small 
open studies! ^-!*, 

‘The aim of this pilot trial was to assess the effects of 5- 14, 
which is identical to the native hormone, on pancreatic 
remnant exocrine secretion and related morbidity in patients 
undergoing pancreaticoduodenectomy for malignancy. 


Patients and methods 


Study design 


The study was designed as a multicentre, double-blind, 


placebo-controlled, randomized trial; patients were 
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enroled at eight French academic surgical centres. 
Informed written consent was obtained from each patient 
and the appropriate ethics committees approved the study 
protocol. 


Patients 


Patients aged 18—75 years who needed pancreaticoduo- 
denectomy for presumed tumour, without evidence of 
chronic pancreatitis on preoperative imaging, were eligible 
for inclusion in the study. Patients with a known allergy to 
somatostatin or mannitol, and those who had received 
somatostatin or analogues within 3 days of surgery, were 
excluded. Preoperative radiation therapy was not employed. 
Randomization was done using a list balanced in blocks of 
four in each centre at the time of surgery, after the feasibility 
of pancreatectomy had been confirmed and eligibility 
criteria satisfied. 


Surgical procedure 


Pancreatic anastomosis was performed according to the 
routine procedure employed by each surgeon, but included 
а pancreatic tube to facilitate collection of pancreatic juice. 
During the first 7 days after operation patients received 
total parenteral nutrition and continuous infusion of either 
S-14 (Somatostatine?; UCB Pharma, Nanterre, France) ata 
dose of 6 mg per 24 h (days 1-6) and 3 mg per 24 h (day 7), 
or matching placebo (mannitol 4 mg). 


Pancreatic juice diversion 

Exocrine secretion from the pancreatic remnant was 
assessed using a simple pancreatic juice diversion system. 
A tube containing distal side holes, the same diameter as the 
pancreatic duct to ensure а secure fit, was inserted in the 
pancreatic duct at the time of construction of the pancreatic 
anastomosis (pancreaticojejunostomy ог pancreatico- 
gastrostomy according to the surgeon’s choice)". The 
opening of the tube was connected to a collecting bottle on 
the floor to facilitate gravitational drainage. At least one 
other drain was placed in the vicinity of the pancreatic 
anastomosis. 

The volume of pancreatic juice and abdominal drainage 
fluid, together with their amylase and lipase concentrations, 
was monitored daily for 12 days after surgery. Total daily 
amylase and lipase output was calculated by multiplying the 
concentration of enzyme by the volume collected in 24 h. 

‘The pancreatic tube remained in the pancreatic duct until 
12 days after surgery. The peripancreatic drains were 
removed after 5 days when normal amylase concentration 
was demonstrated in the drainage fluid. 
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Assessments and definitions 


In addition to monitoring pancreatic juice and drain fluid, 
patients were assessed daily using standard clinical and 
biological variables (including amylase and lipase serum 
concentrations) for 12 days after surgery. All adverse events 
were recorded. When necessary additional investigations, 
including computed tomography (CT), were performed. 

A dinical pancreatic fistula was defined as the drainage 
(more than 100 ml/day) of amylase-rich drainage fluid 
(greater than five times the upper limit of normal for serum 
amylase) after day 3, persisting after day 12 orin association 
with raised temperature (above 38°С) or other symptoms 
requiring further surgery, percutaneous drainage or trans- 
fer to intensive care. A biochemical pancreatic fistula was 
defined as an asymptomatic fistula, identified by raised 
amylase concentrations in the drainage fluid (more than five 
times the upper limit of normal for serum amylase) after day 
3, for 5 days or more, but which resolved spontaneously 
before day 12. 

The following complications were considered to be 
potentially related to pancreatic juice leaks (other pancrea- 
tic stump-related complications): intra-abdominal infected 
fluid collection revealed by ultrasonography, CT, guided 
needle aspiration or further surgery; or acute pancreatitis, 
defined as an increase to at least three times the normal 
plasma amylase concentration more than 4 days after 
operation, associated with morphological signs using 
contrast-enhanced СТ. 

Total pancreatic stump-related complications included 
clinical pancreatic fistula and other pancreatic 
stump-related complications. Other abdominal com- 
plicauons that required further surgery, percutaneous 
drainage or transfer to the intensive care unit were also 
recorded, as was death in hospital or within 30 days of 
discharge. Overall complications included all the above- 
mentioned events. 

Postoperative complications were recorded for all 
patients enrolled in the trial. In contrast, analysis of 
pancreatic secretions included only evaluable patients for 
whom a measurable, totally clear (no bile contamination), 
volume of fluid collected from the pancreatic tube 
was available and who completed the entire protocol. 
Analysis of enzyme concentrations in the peri- 
pancreatic drainage fluid was performed only for evaluable 
patients for whom a measurable volume of collected 
fluid was available. 


Statistical analysis 
The primary endpoint for statistical analysis was reduction 
in pancreatic juice output. Secondary endpoints were 
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amylase and lipase output in the pancreatic juice, amylase 
and lipase concentrations and output in the drainage fluid, 
incidence of clinical pancreatic fistula and total pancreatic 
stump-related complications, and duration of postoperative 
hospital stay. 

The a priori primary hypothesis, based on experience of 
pancreatic juice diversion’ and predicted effects of 5-14, 
was that somatostatin infusion would decrease the mean 
pancreatic juice output from 200 to 50 ml per 24 h. It was 
calculated that 24 evaluable patients were required in each 
group with о and В errors each of 5 per cent (95 per cent 
power). To ensure an adequate number of patients for all 
analyses the trial aimed to recruit a minimum of 35 patients 
to each treatment arm. 

Data are presented by incidence, percentage, median, 
mean(s.e.m.), minimum and maximum. For statistical 
analysis, all tests used were two tailed with a significance 
level of 5 per cent. Qualitative variables were compared 
using X? test, or Fisher's exact test when the expected cell 
counts were below five. For quantitative variables (pan- 
creatic juice output, enzyme concentrations and outputs), 
intergroup differences were evaluated using repeated- 
measures analysis of variance (ANOVA) as the primary 
analysis. Intragroup variation was evaluated using a non- 
parametric test (Friedman rank test). 


Results 


Patients 


Between October 1995 and December 1996, 75 patients 
were recruited into the study and randomized to receive 
either S-14 (7 = 38) or placebo (mannitol; л = 37). The 
demographics of the two groups were similar, particularly 
with respect to pancreatic remnant consistency, mean 
pancreatic duct diameter and anastomotic technique 
employed (Table 1). 

Eight patients (six receiving S-14 and two placebo; 
P = 0.26) did not complete the study. Reasons included 
major violation of the protocol with regard to surgical 
procedure or administrative modalities (z = 2), three 
possible S-14-related complications (attack of delirium, 
bradycardia and septicaemia) and early further surgery or 
death (n = 3). 


Pancreatic juice collected from the pancreatic tube 


Forty-eight patients (64 per cent) were evaluable (5-14, л = 
23; placebo, n = 25). Important differences were observed 
between patients with respect to both pancreatic juice 
output and enzyme concentration. 
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Table 1 Demographics of 75 patients who underwent 
pancreaticoduodenectomy 
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*Values are mean(s.e.ri.). tData missing for four patients. ASA, 
American Society of Anesthesiologists 


Pancreatic juice output 

Compared with placebo, S-14 infusion was associated witha 
lower median pancreatic juice output in the first 7 days, 
followed by an increase to a value comparable to that 
observed in the control group (Fig. 14). Mean daily output 
increased gradually between days 1 and 7 after operation 
(S-14, P « 0-01; placebo, P « 0-01) (Fig. IP); however, 
ANOVA failed to demonstrate a significant difference 
between treated and control groups (P = 0-52). 


Amylase and lipase output 

ANOVA failed to demonstrate any significant difference 
between the S-14-treated and control groups in amylase and 
lipase output (P = 0-32). However, during the S-14 infusion 
(postoperative days 1-7), the median amylase output was 
typically lower than that in the control group and stopping 
S-14 infusion was associated with an increase in amylase 
output (Fig. 2а). А notable variability in lipase output was 
observed in the control group. In contrast, in the S-14 group 
the lipase concentration. remained consistently low 
throughout the observation period (Fig. 2h). 


Pancreatic enzyme concentration and output in 
drain fluid 


The number of evaluable patients in each group was 35 until 
day 4, 28 on day 7, 20 on day 10 and 12 on day 12. In both 
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Fig. 1 Daily pancreatic juice output after pancreatico- 
duodenectomy in patients treated with somatostatin-14 or 
placebo; a median values; b mean values with confidence 
intervals. The arrow indicates when the infusion stopped 


groups, amylase and lipase concentrations were high on day 
1 and decreased significantly within 4 days of surgery 
(P < 0-01 and P = 0.02 respectively) (Fig. 3). S-14 infusion 
resulted in a significantly lower amylese concentration and 
output in the drain fluid compared with placebo (both 
P < 0.05) (Fig. За). The same trend was observed for lipase 
concentration and output, although significance was not 
achieved (P = 0.26 and P = 0-19 respectively) (Fig. 3b). 


Postoperative complications 

'The incidence of both clinical pancreatic fistula (two of 38 
versus eight of 37; P < 0-05) and total pancreatic stump- 
related complications (five of 38 versus 12 of 37; P « 0-05) 
was significantly lower, and the duration of hospital stay 
significantly shorter (18 versus 26 days; P = 0-01), in the 
5-14 group compared with control patients (Table 2). 
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Fig. 2 Daily amylase (а) and lipase (b) output (median values) in 
the pancreatic juice after pancreaticoduodenectomry in patients 
treated with somatostatin-14 or placebo. The arrow indicates 
when the infusion stopped 


'The number of other complications, the number of 
patents requiring further surgery and the number of 
postoperative deaths were similar in the two groups 
(Table 2). The overall complication rate was lower in the 
S-14 group, although not significantly (eight of 38 versus 13 
of 37; P = 0.17). Changes in serum amylase and lipase 
concentrations were similar in both groups. 


Discussion 


The fluid collected each day from the pancreatic tube, in 
evaluable patients, can be considered an accurate estimation 
of pancreatic exocrine secretion. Analysis failed to demon- 
strate a significant decrease in pancreatic juice and enzyme 
production, and therefore pancreatic exocrine secretion, 
following S-14 infusion. Despite recruitment of a 
homogeneous, high-risk patient population, likely to be 


www. bys.co.ak British Journal of Surgery 2001, 88, 1456-1462 


1460 Somatostatin infusion after pancreaticoduodenectomy • C. Gouillat, J. Chipponi, J. Baulieux, C. Partensky, J. Saric and B. Gayet 






— — Placebo 
---- Somatostatin-14 


Amylase (units/l) 


5 


--4 
X. 


6 7 8 9 10 11 12 





Time after surgery (days) 


а Amylase 


1000 ~- 
900 r- 
800 — 
700 — 
600 — 
500 — 
400 - 
300 — 






— — Placebo 
---- Somatostatin-14 


Lipase (units/) 





100 ~ 


Time after surgery (days) 


b Lipase 


Fig. 3 Daily amylase (a) and lipase (b) concentrations (median 
values) in peripancreatic drain fluid after pancreaticoduo- 
denectomy in patients treated with somatostatin-14 or placebo 


responsive to S-14, significant interpatient variability was 
observed. This previously observed’ highly skewed dis- 
tribution may explain why no significant difference was 
detected using repeated-measures ANOVA. Analysis of 
median values did, however, suggest a decrease in pancrea- 
tic juice and amylase production during the 7-day S-14 
infusion compared with controls. 

This study assessed only basal exocrine pancreatic 
secretion, which is known to be reduced to a lesser extent 
by S-14 than stimulated secretion "?, In a series of six 
patients receiving a regular diet, four with a pancreatic 
fistula and two with a pancreatic drain following pancreatic 
resection, octreotide reduced mean pancreatic juice output 
by 75 per cent and amylase production by 63 per сеп”. In 
the present study, as in others*"?, analysis of pancreatic 
lipase output produced inconclusive results, probably 
owing to substantial variation in lipase concentrations in 
the placebo group. In a study on a single patient with a 
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Table 2 Complications and length of postoperative hospital stay 





"Values are mean(s.e.m.). *One patient required further surgery; two 


patients required further surgery and one died; $one death; fone 
cardiac-related death, two early postoperative bleeds (one required 
further surgery); "further surgery required because of lost biliary 
endoprothesis 


catheter left in the pancreatic duct after operation, 
octreotide reduced pancreatic secretory volume and protein 
output compared with baseline levels?'. In eight patients 
with external transduodenal drainage ofthe main pancreatic 
duct after biliary surgery, the inhibitory effect of S-14 on 
protein output was significantly greater than that on either 
water or bicarbonate production". Bicarbonate concentra- 
tion was not measured in the present trial. 

In this study S-14 infusion resulted in a decrease in 
amylase concentration and output in the peripancreatic 
drainage fluid. Persistence of a difference between the two 
groups after stopping the treatment may be related to the 
higher fistula rate in the placebo group. It is usually 
speculated that the high complication rate following 
pancreatectomy is due to small leaks of pancreatic juice 
from the anastomosis and/or the pancreatic remnant itself, 
during the early postoperative phase". The present data 
support this theory and strongly suggest that S-14 infusion 
decreases leakage of pancreatic enzymes from the pancrea- 
tic remnant. 

S-14 administration apparently resulted in a decrease in 
clinical pancreatic fistula and total pancreatic stump-related 
complications, as well as a shorter stay in hospital. However, 
previous studies have not supported this unequivocally. A 
significant reduction in pancreatic fistula rate was reported 
in only three of the eight trials that assessed octreotide 
in pancreatic surgery?! ?. Furthermore, specific analysis 
of high-risk patients demonstrated a significant decrease 
in the rate of pancreatic fistula in only two of the 
seven available trials!^, Among the four studies that 
assessed octreotide in high-risk patients undergoing 
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pancreaticoduodenectomy'?"'* only one demonstrated a 
significant reduction in the rate of pancreatic fistula”. In 
contrast, the four European multicentre trials observed a 
significant reduction in the overall incidence of complica- 
tions*-!!, The findings of the latter studies are surprising 
since somatostatin is designed to reduce pancreatic exocrine 
secretion. The mechanism by which somatostatin influ- 
ences the rate of complications unrelated to the pancreas 
remains unclear. 

Differences in study design may account for the widely 
differing trial outcomes. In the four European multicentre 
trials* 11, all drain effluents of greater than 10 ml per 24 h of 
amylase-rich fluid were considered to indicate a pancreatic 
fistula, without examination of their clinical relevance. 
However, as in the American studies!*!5, the present study 
focused on clinical pancreatic fistulas and did not consider 
clinically irrelevant biochemical fistulas. Severe fibrosis is 
observed in over one-third of patients undergoing surgery 
for pancreatic carcinoma’. This trial aimed to enrol only 
genuine, high-risk patients; 85 per cent of patients recruited 
had a normal pancreatic remnant and only one, in the 
placebo group, had severe chronic pancreatitis at the 
transection site. In contrast to the present study, in 
the non-placebo-controlled study of Lowy etal.!* 42 per 
cent of patients had undergone preoperative radiation 
therapy and none developed a clinical pancreatic fistula. 
Radiation therapy 1s known to decrease pancreatic exocrine 
function and preoperative radiation therapy has been 
reported to prevent pancreatic fistula formation after 
pancreaticoduodenectomy”*. In the trial by Yeo etal." 
pancreatic leaks were almost always observed in patients 
with a soft pancreatic consistency. However, even in this 
high-risk group, octreotide demonstrated no benefit. In the 
two American, single-institution studies!*!? highly experi- 
enced pancreatic surgeons performed the surgery and the 
incidence of pancreatic fistula was very low, perhaps too low 
to be affected by somatostatin. Temporary stenting and 
external drainage of the pancreatic duct resulted in reduced 
leakage following pancreaticojejunostomy”’. However, in 
the present study stented anastomosis was associated with a 
significantly lower fistula rate in patients who received S-14 
infusion (two of 38) than in the placebo group (eight of 37). 

All previous trials have assessed octreotide, a synthetic, 
long-acting somatostatin analogue administered by sub- 
cutaneous injection. There are data suggesting that octreo- 
tide treatment may be associated with clinically relevant 
changes in serum concentration, leading to a loss of 
enzyme-inhibitory activity?! 7^75. Because of its short 
half-life, 5-14 requires continuous intravenous infusion, 
which may result in a more consistently maintained serum 
concentration. їп addition, octreotide does not bind to all of 
the identified somatostatin receptor (SSTR) subtypes, 
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including SSTR-1 (located in the gastrointestinal tract) 
and SSTR-4 (located in the pancreatic islets)"/7?. 
"Therefore, the spectrum of therapeutic efficacy of octreo- 
tide may differ from that of somatostatin. Administration of 
octreotide is recommended before operation. However, 
because pancreatic juice output is very low in the first few 
hours after operation and S-14 infusion is effective 
immediately, in this study drug administration was started 
the day after surgery. The present study, however, 
demonstrated a high enzyme concentration in both the 
pancreatic juice and peripancreatic drainage fluid; in light of 
this, S-14 administration at the time of surgery 1s 
recommended in future. 

"This study strongly suggested that in high-risk patients 
undergoing pancreaticoduodenectomy for malignancy, 
$-14 infusion resulted in decreased postoperative pancrea- 
tic juice leakage from the pancreatic remnant. However, the 
effect of S-14 on pancreatic exocrine secretion itself remains 
difficult to demonstrate. Further larger trials, incorporaung 
cost-effectiveness analyses, would be useful. 
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Baokground: Hepatectomy with extensive lymph node dissection is the standard operation for 
intrahepatic cholangiocarcinoma (IHCC). However, lymph node dissection may not always be effective 
at reducing tumour recurrence. 

Methods: Forty-nine patients with IHCC who underwent hepatectomy were investigated to determine 
patterns of tumour recurrence and to estimate the value of lymph node dissection during resection. 
Resutts: At hepatectomy most metastatic lymph nodes were identified at least to the level of group 2 
lymph nodes. Among 23 patients who developed recurrence, 17 had liver metastases and the other six 
had recurrence at other sites, mainly in the peritoneum. Poorly differentiated histology was related to 
the development of liver metastases. No patient with the intraductal growth type of IHCC had tumour 
recurrence. Lymph node dissection did not appear to improve patient survival. Histological findings of 
lymph node metastases and intrahepatic metastases were independent indicators of poor prognosis. 
Conotuston: Lymph node metastases were seldom limited to the regional lymph nodes; most tumour 
recurrence occurred in the liver. Lymph node dissection did not appear to improve patient survival. 
Lymph node dissection alone is not likely to improve the prognosis without further control of liver 


metastases. 
Paper accepted 27 May 2001 Brush Journal of Surgery 2001, 88, 1463-1466 
l tuctlon No clear guidelnes on lymph node dissection exist. 


Intrahepatic cholangiocarcinoma (HCC) is a rare primary 
liver cancer and has a poor prognosis. The following factors 
have been reported to affect the prognosis: macroscopic 
classification!, lymph node metastases^ 4, vascular inva- 
sion? and a positive surgical margin®. The authors have also 
reported that either expression of matrix metalloproteinase 
9? or abundant stroma in the tumour (scirrhous type)? are 
poor prognostic indicators for ІНСС. Furthermore, a 
sarcomatous variant of ІНСС is more malignant than 
standard IHCC". 

Regarding the treatment strategy, extensive hepatectomy 
with extended lymph node dissection produced a better 
outcome!?, In hilar cholangiocarcinoma either extended 
resection or liver transplantation, together with pancreatico- 
duodenectomy, has been suggested as a potentially curative 
resection which provides a favourable prognosis! "7. 
However, such extensive surgery has significant potential 
postoperative morbidity and mortality?" 
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Furthermore, there are no detailed reports of recurrence 
patterns after treatment. Certain categories of IHCC have a 
more favourable prognosis and treatment could be less 
extensive! ^, 

The present report describes an experience of treating 
IHCC. Factors that influenced recurrence patterns and the 
role of extensive lymph node dissection were clarified. 


Patlents and methods 


Forty-nine patients who underwent hepatic resection for 
THCC at Kyushu University Hospital between August 1985 
and December 1999 were included in this study. The mean 
follow-up was 29 months and included monthly measure- 
ment of carcinoembryonic antigen and carbohydrate 19-9 
(CA19-9) levels, and computed tomography and ultrasono- 
graphy every 3 months. 

Macroscopic and microscopic types were defined, and 
regional lymph nodes were grouped according to the 
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Fig. 1 Grouping of regional lymph nodes according to the Classification of Primary Liver Cancer by the Liver Cancer Study Group of 
Japan'®. 1, Lymph nodes in the right cardial region; 3, lymph nodes along the lesser curvature of the stomach; 7, lymph nodes along the 
left gastric artery; 8, lymph nodes along the common hepatic artery; 9, lymph nodes along the coeliac artery; 12, lymph nodes in the 
hepatoduodenal ligament; 13, lymph nodes on the posterior surface of the pancreas head; 14, lymph nodes at the root of mesentery; 

16, lymph nodes around the abdominal aorta. Group 3 lymph nodes are distant nodes beyond group 2 nodes. SMA, superior 


mesenteric artery 


Classification of Primary Liver Cancer by the Liver Cancer 
Study Group of Japan'®. The right and left lobes of the liver 
have different routes of lymphatic drainage according to the 
tumour location (Fig. 1) so the grouping of regional lymph 
nodes is distinguished by the tumour location. With respect 
to macroscopic typing, IHCC was classified into the 
following types: mass-forming type (characterized by the 
presence of a round-shaped mass in the liver parenchyma, 
with a distinct border), periductal infiltrating type (char- 
acterized by tumour infiltration along the bile duct and 
occasionally involving the surrounding blood vessels or 
hepatic parenchyma) or intraductal growth type (character- 
ized by papillary or granular growth, or both, within the bile 
duct lumen, occasionally involving superficial extension). 

‘Tumour recurrence patterns were investigated by study- 
ing 23 of 30 patients who developed recurrence; detailed 
information was available about tumour recurrence in these 
patients. Seventeen of the 23 patients had liver metastases 
and six had other sites of metastatic disease. Clinico- 
pathological variables related to the development of liver 
metastases were investigated. 
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The survival of patients who had lymph node dissection 
during resection {л = 41) was compared with that of those 
without lymph node dissection (7 = 8). Regarding the level 
of dissection in the 41 patients who had lymphadenectomy, 
group | lymph nodes alone were removed in six patients, 
group 2 lymph nodes in 18 patients and group 3 lymph 
nodes in 17 patients (Fig. 1). In most patients lymph node 
dissection was performed at least to the level of group 2 
lymph nodes; however, in poor-risk patients, and those 
early in the series, only group 1 lymph nodes were removed. 
The extent of lymph node dissection was similar for right- 
and left-sided tumours, except for dissection of lymph 
nodes along the lesser curvature of the stomach for tumours 
located in the left lobe of the liver (Fig. 1). 

Patient survival was calculated by the product limit 
method of Kaplan and Meier", and differences in survival 
between the groups were compared using the log rank 
test!?. To investigate prognostic factors in all patients, using 
each clinicopathological variable including continuous 
ones, the independent prognostic factors were selected in 
multivariate analysis using Cox’s proportional hazards 
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model!®, The continuous variables were classified into two 
groups, according to the median value of each variable. 


Results 


The postoperative morbidity rate was ten of 49, and there 
were two postoperative deaths in hospital. However, there 
were no in-hospital deaths in the 40 most recent resections 
since September 1991. The overall patient survival rates 
were 61 per cent at 1 year, 36 per cent at 3 years and 28 per 
cent at 5 years (Fig. 2). 

Among 41 patients who underwent extended lymph node 
dissection, 24 had metastatic lymph nodes identified on 
histology. Only three of 24 patients had lymph node 
metastases in only group 1 nodes; the other 21 all had 
involvement of group 2 or 3 lymph nodes. 

Two patients had the intraductal growth type of IHCC; 
neither developed recurrent disease. Among the 23 patients 
who developed recurrence, 17 patients had liver metastases 
and the other six had metastases in other organs, mainly the 
peritoneum. Six of the 17 patients with liver metastases had 
simultaneous recurrence at other sites. Most liver metas- 
tases occurred in the remnant liver after major hepatectomy; 
a few developed in the contralateral lobe after minor 
hepatectomy. 
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Fig. 2 Overall survrval in 49 patients who had surgical resection 
of intrahepatic cholangiocarcinome.Survival rates were 61 per 
cent at 1 year, 36 per cent at 3 years and 28 per cent at 5 years 
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There was no difference in survival rate between patients 
who had lymph node dissection and those who did not. 
Patients who had extended lymph node dissection were 
more likely to have had a major hepatectomy (33 of 41 versus 
four of eight) and a longer operation (mean(s.d.) 524(182) 
versus 284(69) min). Both in-hospital deaths occurred in 
patients who had extended lymph node dissection. 

The CA19-9 level was lower in patients who had 
recurrent disease in the liver than in patents with 
recurrence who had metastases outwith the liver (median 
22 versus 7730 units/ml). Patients who had liver metastases 
were more likely to have poorly differentiated histology 
(nine of 17) than patients with other metastases (none of six). 
The rate of lymph node metastases detected histologically 
1n patients with liver metastases (seven of 17) was lower than 
that in patients who had other types of metastases (six of six). 

Lymph node metastases identified on histology (relative 
risk (RR) 10-6) and intrahepatic metastases (RR 3-7) were 
both independent poor prognostic indicators. 


Discussion 


In this study recurrence patterns after treatment for IHCC 
were investigated in detail. Important findings were that 
lymph node metastases spread rapidly to distant nodes 
(group 2 or 3 lymph пойеѕ)20, most tumour recurrence 
occurred in the remnant liver, and no recurrence occurred 
in the intraductal growth type of IHCC. 

One patient, who had ІНСС in the left liver lobe, had 
lymph node metastases around the right cardial region, a 
finding similar to that of Nozaki et 2/2!. Such observations 
are reflected in the definition of regional lymph nodes in the 
Classification of Primary Liver Cancer by the Liver Cancer 
Study Group of Japan!$. As soon as lymph node metastases 
occur, positive nodes are rarely limited to the regional 
(group 1) lymph nodes. Therefore, if lymph node dissection 
is to be effective, extended lymph node dissection is 
required, including group 2 or 3 (distant) lymph nodes. 
The present study suggested that extended lymph node 
dissection did not prolong survival. Furthermore, most 
recurrence involved liver metastases; lymph node dissection 
was unlikely to improve the prognosis without control of 
liver metastases. 

In the present study, two patients died after lymph node 
dissection. Although the number of patients studied was 
small, this may illustrate the potential operative risk of 
extended liver resection including lymph node dissection. 
Other studies have reported similar findings"??. 

This study showed that the histological findings of 
positive lymph node metastases and positive intrahepatic 
metastases were independent poor prognostic factors. No 
patient with these survived longer than 3 years. Long-term 
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survivors who had distant lymph node metastases at 
operation have occasionally been reported"". Extended 
lymph node dissection for IHCC does not seem to offer any 
advantage. 

Using the macroscopic classification, only the intraductal 
growth type of IHCC did not recur in this study. Suh et al. * 
suggested that intraductal growth type IHCC should be 
classified separately. Periductal infiltrating IHCC has been 
reported to have a better prognosis than mass-forming 
IHCCP, but Yamamoto etal." stated the opposite, that 
periductal infiltrating IHCC has the worst prognosis. In the 
present study there was no difference in outcome between 
these two types. Therefore only the intraductal growth type 
of IHCC should be classified separately. 
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Background: Readmission after pancreatoduodenectomy because of tumour recurrence or surgery- 


Methode: From October 1992 to June 1999, 283 consecutive resections were performed (243 for 
malignant disease and 40 for benign disease). The hospital mortality rate was 1 per cent (three of 283). 


All readmissions were analysed with regard to indication, treatment and outcome. 


Results: One hundred and six patients (38 per cent) were readmitted, 64 (60 per cent) because of 
tumour recurrence and indications such as gastrointestinal obstruction (я = 19), biliary obstruction 
(и = 15) and pain (я = 21), of whom 30 patients (47 per cent) were in a preterminal condition. Median 
hospital stay and hospital-free survival after discharge were 14 and 51 days respectively. Median survival 
after surgical treatment (я = 14) was 58 days, and ascites was significantly associated with poor survival. 
Forty-seven (44 per cent) of the patients were readmitted for surgical complications such as abscess 
(n = 11), fistula (я = 8) and gastrointestinal obstruction (я = 8). Median hospital stay wes 15 days and 


median hospital-free survival after discharge was 1035 days. 


Conoluston: Readmission after pancreatoduodenectomy was common (38 per cent), 60 per cent for 
tumour recurrence and 44 per cent for surgery-related complications. Survival after surgical bypass 
procedures for tumour recurrence was limited, particularly when ascites was present. Patients 


readmitted for complications of surgery had a good prognosis. 


Paper accepted 20 June 2001 


Introduction 


Postoperative morbidity and mortality rates after (pylorus 
preserving) pancreatoduodenectomy performed for peri- 
ampullary tumours, including pancreatic malignancies, 
have decreased to acceptable levels’. This has encouraged 
surgeons to perform the procedure even in patients with a 
small chance of complete resection or as a palliative 
operation’. The 5-year survival rate after pancreatoduode- 
nectomy for malignant disease has been reported between 1 
and 25 per cent for pancreatic adenocarcinoma???, and 
between 6 and 50 per cent for ampullary carcinoma*:197??, 
The majority of these patients develop tumour recurrence 
during follow-up, indicating that the treatment in these 
patients has been palliative. The quality of long-term 
outcome for these patients should be taken into account if 
resection as a form of palliation is to be acceptable. 
Readmission rate is an easily measured and objective 
variable associated with the quality of long-term outcome, 
reflecting the sequelae of tumour recurrence and late 
complications related to the initial surgical procedure. 
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Knowledge of the incidence and management of patients 
readmitted after pancreatoduodenectomy may contribute 
positively to an improvement in quality of care of these 
patients. The aim of this study was to analyse readmissions 
after resection with regard to indication, treatment and 
outcome thereafter. 


Patients and methods 


Between October 1992 and June 1999, 283 consecutive 
patients underwent pancreatoduodenectomy, 243 for 
malignant disease and 40 for benign disease. The hospital 
mortality rate was 1 per cent (three of 283), the morbidity 
rate was 48 per cent (135 of 283) and the median hospital 
stay was 16 (range 6-222) days, as reported previously ^. 
Data on the resection were collected from a prospective 
database that included variables recorded at the initial 
hospitalization and during follow-up. Follow-up data were 
completed from the outpatient files, the general practi- 
tioners and physicians outside the Academic Medical 
Center (AMC). Data on readmissions were obtained from 
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the patient records and via involved physicians outside the 
AMC in the case of patients readmitted elsewhere. Only 
four of the 280 surviving patients were lost to follow-up. 

Readmissions were divided in two categories, those 
required for tumour recurrence and those for complications 
of the initial surgical procedure. Patients could be read- 
mitted for sequelae of tumour recurrence and/or for 
complications of the initial surgical procedure in separate 
readmissions, and thus the number of readmissions could be 
higher than the number of patients readmitted. A sequela of 
tumour recurrence was defined as locoregional tumour 
recurrence (or progression after resection with tumour- 
positive margins) or distant metastases, assessed by 
radiology or proven histologically up to an arbitrary period 
of 3 months after readmission. Patients with readmissions 
resulting in death during or within 1 month after read- 
mission were defined as being in a preterminal condition. 
Readmissions for complications of the initial surgical 
procedure were defined as readmission as a result of 
complications of the procedure in the absence of tumour 
recurrence during the 3 months after operation. Future 
follow-up may of course still further increase the number of 
patients with tumour recurrence and surgery-related read- 
missions. 

Readmissions were analysed with regard to indication, 
diagnosis, treatment, hospital stay, interval between the 
resection and readmission, and hospital-free survival there- 
after. Prognostic factors for survival after surgical treatment 
for tumour recurrence were analysed with log rank tests. 
P < 0-05 was considered statistically significant. 


Results 


Of the 280 patients who were followed up fora median of 17 
(range 1-91) months, 106 patients (53 men and 53 women) 
with a median age of 64 (range 37-80) years were read- 
mitted. Of these patients, 64 (60 per cent) of 106 were 


Table 1 Readmis 





readmitted for sequelae oftumour recurrence and 47 (44 per 
cent) for complications of the initial surgical procedure. 
Five (5 per cent) of the patients underwent separate 
readmissions for sequelae of tumour recurrence and for 
complications of the initial surgical procedure. Nineteen 
patients underwent multiple readmissions. The total 
number of readmissions was 146. 


Readmissions for sequelae of tumour recurrence 


Of the 240 patients with malignant disease 64 patients (27 
per cent) were readmitted after resection for sequelae of 
tumour recurrence. The initial surgical procedure was a 
pylorus-preserving pancreatoduodenectomy in 53 patients 
and a classical Whipple's procedure in 11. The tumour was 
located in the pancreatic head (ә = 41), the distal common 
bile duct (л = 9) or the ampulla (z = 14). Microscopic 
tumour-free resection margins had been obtained in 39 (61 
per cent) of the 64 patients. In 25 (39 per cent) of the patients 
there was tumour progression after resection with tumour- 
positive resection margins. 

Patients were readmitted after a median of 7 (range 1- 
53) months after resection. Readmissions were for pre- 
terminal care in 30 (47 per cent) of these patients. Reasons 
for readmission are summarized in Table 1. 


Treatment 

Gastrointestinal obstruction was treated with a surgical 
bypass procedure in nine, (par)enteral feeding in three and 
non-invasive palliation in seven patients. Biliary obstruction 
of the afferent loop or the hepaticoenterostomy was treated 
with a surgical bypass procedure in five patients, percuta- 
neous transhepatic cholangiography (PTC) with endo- 
prostheses in seven, РТС with external drainage in two 
patients, and non-invasive palliation in one terminally ill 
patient. Pain was treated with percutaneous chemical 
splanchnectomy in five, and medical treatment in 16 


ions after pancreatoduodenectomy for sequelae of recurrent disease and subsequent outcome in 64 patients 





*Values in parentheses are percentages: ivalues are median (range). {Patients were scored for one or more different readmissions for sequelae of 


recurrent disease 
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Table 2 Patient characteristics and outcome after surgical treat- 
ment of 14 patients with gastrointestinal and biliary obstruction 
due to tumour recurrence 





"Values are median (range) 


patients. General discomfort was treated by non-surgical 
means. In three patients ascites was drained percutaneously 
and one patient was treated for ascites with a stent in the 
portal vein. Two patients who suffered from tumour 
bleeding received blood transfusions and one patient was 
also treated successfully with external radiotherapy (8 Gy). 
In one patient laparotomy was performed in an attempt 
to resect the pancreatic tail for tumour recurrence but 
liver metastases were found. Adjuvant chemoradiation 
therapy necessitated readmission in seven patients who 
were included in a trial by the European Organisation for 
Research and Treatment for Cancer (EORTC)'*. Palliative 
chemotherapy with gemcitabin was used in one patient. 


Outcome 

Median hospital stay was 14 (range 0-349) days. Median 
hospital-free survival after readmission of these 64 patients 
was 51 (range 0-1045) days and 351 (range 47-1805) days 
after resection. At the end of the follow-up period 83 of 240 
patients with malignant disease had not been readmitted 
and were still alive and therefore at risk for readmission after 
a median follow-up of 17 (range 1-79) months. 


Subanalysis of surgical treatment 

Patients with a gastrointestinal or biliary obstruction and 
proven tumour recurrence who were treated surgically 
(n = 14) were analysed separately (Table 2). After surgical 
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treatment median hospital stay was 18 (range 1-49) days. 
Median survival time after surgical treatment for disease- 
related readmissions was 58 (range 7-486) days. Several 
variables were tested for their influence on survival: original 
tumour location, type of obstruction, site of obstruction, 
presence of metastases and ascites. Median survival for 
patients with ascites who underwent surgery was signifi- 
cantly less than that in those without (41 versus 183 days; 
P = 0.01). The original tumour location, site of obstruction 
or presence of metastases did not influence median survival 
significantly. There was a trend toward a shorter survival 
after surgery for gastrointestinal obstruction compared 
with biliary obstruction (41 versus 254 days respectively; 
P = 0-09). 


Readmissions for complications of the initial surgical 
procedure 


Of the 280 patients who were followed after pancreatoduo- 
denectomy 47 (17 per cent) were readmitted for complica- 
tions of the initial surgical procedure after a median of 6 
(range 1-57) months. The mortality rate after readmission 
for complications related to the initial surgical procedure 
was 4 per cent (two of 47). The median hospital stay after 
readmission for complications was 7 (range 1-131) days. 
The median hospital-free survival after discharge was 1035 
(range 0-1782) days. 

Thirty-five patients were readmitted after a median of 
5 (range 0-57) months for complications after resection for 
malignant disease, without any sign of tumour progression. 
Most frequent complications were abscess (л = 9), gastro- 
intestinal obstruction (n = 7) and fistula (n = 7) (Table 3). 
The median hospital-free survival time after readmission, 
including two patients who died, was 843 (range 0- 
1587) days and 926 (range 47-2726) days after resection. 

Twelve patients were readmitted after a median period of 
12 (range 1-29) months for complications after resection 
for the following benign diseases: chronic pancreatitis 
(n = 8), neuroendocrine tumour (7 = 3) and duodenal 
adenoma (7 = 1). The most frequent complication was 
incisional hernia ( = 4) (Table 3). After median follow-up 
of 29 (range 1-81) months all patients with benign disease 
were alive. 


Discussion 


Although mortality and morbidity rates after pancreato- 
duodenectomy have reached acceptable levels, a rather high 
percentage of patients (38 per cent) needs to be readmitted 
in the months after resection. In another study a read- 
mission rate of only 11 per cent after pancreatoduodenect- 
omy was reported". In that study readmissions at hospitals 
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Table 3 Readmissions for complications of the initial surgical procedure 





*Values are median (range). *Patients were scored for one or more different readmissions 


in the residential area of the patients may not have been 
taken into account. In the present series all readmissions 
were also checked with the general practitioner. The 
discrepancy could also be due to differences in the length 
of follow-up. However, the median follow-up after resec- 
tion (17 months) in this study exceeded the median time to 
readmission for malignant (7 months) or benign (6 months) 
disease. 

In patients readmitted for sequelae of tumour recurrence 
the most common reasons were gastrointestinal obstruction 
(30 per cent), biliary obstruction (23 per cent) or pain (33 
per cent). Of all patients who underwent resection for 
malignant disease, 8 per cent were readmitted with 
gastrointestinal obstruction, compared with 2—5 per cent 
reported in the literature". This might be explained by 
different definitions of gastrointestinal obstruction. When 
patients with proven obstruction treated by conservative 
means were excluded, an incidence of gastrointestinal 
obstruction of 4 per cent was estimated. In the present 
series survival after gastrointestinal obstruction was limited. 
Even after surgical bypass the median survival was only 
41 days. Ascites was a negative prognostic factor in these 
patients and one could argue for refraining from surgery. 
For multifocal obstruction surgical bypass is often not 
feasible. In the case of an isolated malignant gastric outlet 
obstruction endoscopic insertion of an expandable stent 
may also offer relief!*7?, Apart from an anatomical 
obstruction, a functional obstruction caused by neural 
invasion by the tumour recurrence might be present in some 
patients. 
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Biliary obstruction resulting from obstruction of the 
afferent loop or the hepaticoenterostomy due to tumour 
recurrence was found in 6 per cent and is in accordance with 
previously reported series (2-6 per cent) 7", The absence 
of distant metastases and the reasonable general condition 
of the patient allowed surgical intervention. However, 
survival after surgery was limited. In patients with biliary 
obstruction and ascites, surgical bypass should not be 
performed, as this is associated with poor survival. 

Pain was the most frequent cause of readmission (и = 21). 
These findings are in accordance with the literature; pain is 
a frequent symptom in patients with pancreatic cancer’! and 
is associated with a poor prognosis" *. Despite the various 
methods of pain treatment that are possible in these 
patients, including thoracoscopic splanchnectomy, percu- 
taneous chemical splanchnectomy and external-beam 
radiotherapy, most patients were treated with analgesics. 
"These patients are in poor condition; invasive treatment or 
radiotherapy requires hospital visits and can thereby further 
decrease quality of life. 

After resection 17 per cent of the patients presented with 
complications of the initial surgical procedure, 35 of 240 
and 12 of 40 after resection for malignant and benign disease 
respectively. This was higher than expected. This might 
partly be the result of a relatively early discharge of patients 
so that some of these complications, for instance abscess, 
did not occur during the initial admission but shortly 
after discharge. However, the majority of these complica- 
tions developed more than 2 weeks after discharge. The 
high percentage of readmissions for complications after 
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resection for benign disease might also be the result of the 
relatively long survival time and the higher chance of 
developing a complication. Recurrent tumour as the 
underlying pathology of а complication cannot always be 
proven or excluded. This complicates the decision about 
therapy, especially in cases of gastrointestinal or biliary 
obstruction where invasive treatment such as bypass surgery 
can be helpful in treating benign obstructions. 

In conclusion, the readmission rate after an intentionally 
curative resection for periampullary malignancy was 27 per 
cent. Half of these patients were readmitted in a preterminal 
stage. Surgical reinterventions for sequelae of tumour 
recurrence resulted in hospitalization for approximately 
one-third of the limited survival time and therefore are not 
recommended. Ascites is a significant predictor of poor 
survival and should therefore be considered a contra- 
indication to surgery. Occasionally patients benefit from 
surgery but they cannot be identified before operation. 
After pancreatoduodenectomy 17 per cent of the patients 
were readmitted for complications of the initial surgical 
procedure without tumour recurrence and had a good 


prognosis. 
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Background: The cysteine protease inhibitor cystatin C may play a role in the development and 
progression of abdominal aortic aneurysms (AAAs). 

Methods: From a mass screening trial of men aged 65-73 years, 151 small AAAs were followed for a 
mean of 2-9 years. Of these patients, 142 had serum samples taken to determine the levels of cystatin C, 
creatinine and C-reactive protein (CRP). 

Results: Serum cystatin C concentration correlated negatively with AAA size (r = – 0.22 (95 per cent 
confidence interval (c.i.) ~ 0-59 to -0-02)) and annual expansion rate (r = — 0-24 (95 per cent c.i. – 0-75 to 
—0-05)), persisting after adjustment for renal function, smoking, diastolic blood pressure, CRP, age and 
AAA size. Creatinine clearance and CRP did not correlate with size or expansion rate. Thirty-one AAAs 
had expanded to over 50 mm, when operation was recommended. The serum level of cystatin C was a 
significant predictor of this occurrence, with a sensitivity and specificity of 61 and 57 per cent 
respectively. However, initial AAA size had the optimal sensitivity and specificity (both 81 per cent) in 
this regard. 

Conclusion: Deficiency of cystatin C was associated with increased aneurysm size and expansion rate, 


possibly due to lack of inhibition of cysteine proteases. 


Paper accepted 1 July 2001 


introduction 


Abdominal aortic aneurysm (AAA) seems to include an 
inflammatory process that involves extensive extracellular 
matrix degradation and remodelling of the aortic wall. 
Several metalloproteases'? and serine proteases"* have 
been reported to be involved. Recently, two elastolytic 
cysteine proteases, cathepsin S and K, were isolated and are 
overexpressed in atheroslerotic lesions compared with 
normal arteries. Monocyte-derived macrophages and 
smooth muscle cells are present in the aneurysm wall and 
are capable of releasing cathepsins®. The potential elasto- 
lytic effect depends on the amount of inhibitors present. 
The most abundant extracellular inhibitor of the cysteine 
proteases is cystatin C. The high concentration discovered 
in biological fluids suggests that cystatin C is probably an 
important extracellular cysteine protease inhibitor". 

In vitro studies have shown that alveolar macrophages 
from cigarette smokers and monocytes stimulated by 
interferon ү secrete less cystatin С than. unstimulated 
macrophages or monocytes, suggesting the possibility of 
reduced cystatin C levels in inflammatory areas"?. Cystatin 
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C could thus play a role in the development and progression 
of AAA. 

This study assessed whether the serum level of cystatin C 
is associated with the size and expansion rate of small AAAs. 


Patients and methods 


Between 1994 and 1998, personal identification numbers, 
names and addresses of all 12 665 65-73-year-old men in 
Viborg County were provided by the county's Health 
Department. After randomization, 6339 men were invited 
to attend for abdominal ultrasonography at their regional 
hospital. A doctor and a nurse, specially trained in 
ultrasonography, alternated between organizing and per- 
forming the scans. The B-mode scans were carried out with 
a small Phillips SDR 1550 (Phillips, Aarhus, Denmark) with 
a linear 4-mHz transducer and calliper light pen. 

An AAA was defined as an infrarenal aortic diameter of 
30 mm or more; patients with an AAA greater than 50 mm 
were referred for elective operation. Patients with an AAA of 
30-49 mm were offered yearly follow-up examinations to 
check for expansion. The arithmetic interobserver variation 
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(two standard deviations) of the measurements was 
1-4 mm? 

All patients with an AAA consulted the trial doctor for 
information, examination and a rescan. Their medical 
history, present medication and smoking habits were 
recorded. The highest brachial blood pressure and the 
lowest systolic ankle blood pressure were recorded. A blood 
sample was taken in 1994 and 1998, and serum samples were 
stored at ~21°C until analysis. 

The serum levels of cystatin C, creatinine and C-reactive 
protein (CRP) were measured. Serum cystatin C was 
analysed with the Dade Behring N Latex Cystatin C 
Assay (Dade Behring Diagnostics, Marburg, Germany), a 
fullyautomated particle-enhanced nephelometric immuno- 
assay, on the Dade Behring Nephelometer II (Dade Behring 
Diagnostics)! !. 

Serum creatinine was analysed with the Vitros CREA 
slide on the Vitros 950 Chemistry System (Ortho-Clinical 
Diagnostics, Rochester, New York, USA) CRP was 
measured using an ordinary commercial assay. 

Creatinine clearance was estimated by means of the 
Cockroft-Gault formula": ((140 — age) X weight (kg))/ 
(0.825 X serum creatinine (umol/l)). 

The rate of AAA expansion was calculated as the change 
in anteroposterior (AP) diameter on ultrasonographic 
imaging during the whole observation period, transformed 
to annual units. 

The trial was approved by the National Board of Health 
and the local scientific ethics committee, and was reported 
to the data protection authorities. 

Statistical analysis was done using SPSS version 10.0 
(SPSS, Chicago, Illinois, USA) to perform the Student's ғ 
test, paired f test, Wilcoxon's rank sum test, Pearson's 
correlational analysis, multiple linear regression analyses 
and receiver—operator characteristic (ROC) curve analysis. 


Results 


Of the 6339 men invited for screening, 4843 (76-4 per cent) 
attended. Of these, 191 (3.9 per cent) had an AAA. Twenty- 
four aneurysms (0-5 per cent) were initially over 50 mm in 


diameter, and these patients were referred for operation; the 
rest were offered annual ultrasonographic assessment. Of 
these, 16 were lost to follow-up during the first year. 
Consequently, 151 were followed for more than 1 year 
(mean 2-9 years). Of these, 142 patients had serum samples 
taken; 36 had samples taken in both 1994 and 1998. The 
mean(s.d.) maximal AP diameter of AAAs in the study was 
34-3(4-9) mm and the mean(s.d.) annual expansion rate was 
2.7(2.1) mm. The mean(s.d.) serum creatinine level was 
109(25.9) umol/l, while estimated creatinine clearance was 
70-4(21.5) ml/min. The mean(s.d.) serum level of cystatin C 
was 1-03(0-27) mg/l. 

Cystatin C is a recognized marker for the non-invasive 
estimation of glomerular filtration rate and a marker of early 
renal impairment. The present study has confirmed this by 
showing significant correlations between cystatin C, 
creatinine and creatinine clearance (Table 1). Furthermore, 
cystatin C concentration showed a negative correlation with 
AAA size (r = — 0-22 (95 per cent confidence interval (c.i.) 
-0:59 to — 0-02)) which persisted after adjustment for renal 
function, smoking, diastolic blood pressure, CRP concen- 
tration and age (Table 1; Fig. 1). Cystatin C also had a 
negative correlation with annual aneurysm expansion rate 
(7 = – 0.24 (95 per cent ci. -0.75 to -0.05), which 
persisted after adjustment for AAA size, renal function, 
smoking, diastolic blood pressure, CRP level and age 
(Table 1; Fig. 2). 

Apart from serum cystatin C level, AAA size (r = 0-44) 
and smoking (r = 0-21) also correlated with AAA expansion, 
whereas serum creatinine concentration, creatinine clear- 
ance, CRP level, diastolic blood pressure and age did not. 

In 36 patients, serum cystatin C concentration was 
measured in 1994 and 1998. The level decreased signifi- 
cantly between these intervals (mean(s.d.) difference 
~0-15(0-7); P = 0-01). The reduction correlated signifi- 
cantly with initial AAA size (r = 0.58) and expansion rate 
(r = 0.2 7). 

The mean duration of observation was 2-9 years. Thirty- 
one patients were referred for surgical assessment of an AAA 
that had expanded to more than 50 mm in diameter (Table 
2). ROC curve analysis showed that the serum level of 


Table 1 Correlation matrix of serum level of cystatin C, renal function and abdominal aortic aneurysm using Pearson’s correlation 
coefficient 





AAA, abdominal aortic aneurysm; BP, blood pressure. *P « 0-05 by multiple linear regression analysis adjusting for the other variables shown 
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Table 2 Cystatin C, renal function and other variables in 31 patients whose abdominal aortic aneurysm expanded above 50 mm in 
diameter and who were referred for surgical assessment 





“Values are mean(s.d.); values in parentheses аге 95 per cent confidence intervals. AAA, abdominal aortic aneurysm; BP, blood pressure. {Student’s 
t test and Wilcoxon's rank sum test; §non-parametric test owing to unequal variances 
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Fig. 1 Scatterplot of serum levels of cystatin C and initial 
abdominal aortic aneurysm (AAA) size. r = — 0.22 (95 per cent 
confidence interval – 0-59 to — 0.02) (Pearson's correlation 
coefficient) 
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Fig. 2 Scatterplot of serum levels of cystatin C and mean annual 
aortic aneurysm (AAA) expansion rate. r = — 0-24 (95 per cent 
confidence interval —0.75 to — 0.05) (Pearson's correlation 
coefficient) 
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Fig. 3 Receiver-operator characteristic (ROC) curve showing the 
value of initial abdominal aortic aneurysm (AAA) size and serum 
level of cystatin C in predicting which small AAAs expand above 
50 mm in diameter. Diagonal segments are produced by ties 


cystatin C was predictive in such patients, with an optimal 
sensitivity and specificity of 61 and 57 per cent respectively 
(ROC curve area 0-38 (95 per cent c.i. 0-26-0-49)). The 
initial AAA size, however, remained more predictive for 
AAA expansion above 50 mm, with an optimal sensitivity 
and specificity both of 81 per cent (ROC curve area 0.87 (95 
per cent c.i. 0-79-0-94)) (Fig. 3). Thus, serum cystatin C 
concentration seemed to be of no additional predictive 
value to clinicians. 


Discussion 


Cysteine proteases seem to be involved in the arterial wall 
degradation that causes AAAs. They are inhibited mainly by 
cystatin C. Their clinical importance was suggested by Shi 
et al. , who found reduced levels of cystatin C in patients 
with atherosclerosis and aneurysms. Aortic diameter was 
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negatively correlated with serum cystatin C concentration, 
but only eight of the AAAs measured by ultrasonography 
were ectatic (aortic diameter greater than 25 mm) and none 
was frankly aneurysmal. 

'The present data confirmed a negative correlation with 
AAA size and, in addition, prospective data showed tbat the 
serum level of cystatin C was negatively correlated with 
AAA progression. The correlation could be the result of 
cystatin C being a marker of renal function or of the 
inflammatory process in the aorta. However, CRP and renal 
function were not correlated with AAA expansion, suggest- 
ing that the correlation between cystatin C and expansion 
was a result of the extracellular inhibition of proteases. 

Because the predictive value of cyststin C was less 
accurate than initial AAA size, routine measurement offers 
no advantage. 

The findings in this study suggest two potential new 
pharmacological interventions for small AAAs. First, m vitro 
studies have shown that administration of glucocorticoids 
increases the level of cystatin C!*. Second, the secretion of 
cystatin C is stimulated by transforming growth factor 
(TGF) B,P. The elastolytic properties of interferon ү- 
induced secretion of cathepsins from smooth muscle cells 
are blocked by treatment with ТСЕ-В.. 

In conclusion, deficiency of cystatin C is associated with 
increased aneurysm expansion, possibly due to lack of 
inhibition of cysteine proteases involved in aneurysm 
degradation. Thus, several proteases and their inhibitors, 
including cystatin C, seem to be involved in the matrix 
degradation, in addition to metalloproteases. 


Acknowledgoments 


The authors thank technician Lilian Christensen, nurse 
Anette K. Sahlholdt, Dr P. Jaeger and Dr S. Vammen for 
their committed assistance. The Health Department of 
Viborg County, The Danish Heart Foundation, The 
Danish National Council of Health Research, The 
Foundation of Research in Western Denmark, and The 
Foundation of Rosa and Asta Jensen are thanked for 
financial support. 


References 


1 Newby AC, Southgate KM, Davies M. Extracellular matrix 
degrading metulloproteinsses in the pathogenesis of 
arteriosclerosis. Basic Res Cardio] 1994; 89(Suppl): 

159-70. 


©2001 Bickwell Soence Led 


2 Thompson RW, Parks WC. Role of metalloproteinases in 
abdominal aortic aneurysms. Ажи N Y Acad Sa 1996; 800: 
157-74. 

Carmeliet P. Urokinase-generated plasmin activates matrix 

metalloproteinases during aneurysm formation. Nat Genet 

1997; 17: 439-44. 

Rao SK, Reddy KV, Cohen JR. Role of serine proteases in 

aneurysm development. Ara N Y Acad Sa 1996; 800: 

131-7. 

Shi GP, Munger JS, Meara JP, Rich DH, Chapman HA. 

Molecular cloning and expression of human alveolar 

macrophage cathepsin S, an elastolytic cysteine protease. 7 Brol 

Chem 1992; 267: 7258—62. 

Reddy VY, Zhang QY, Weiss SJ. Pencellular mobilization of 

the ussue-destructive cysteine proteinases, cathepsin B, L, and 

S, by human monocyte-derived macrophages. Proc Май Acad 

Sa USA 1995; 92: 3849-53. 

7 Abrahamson M, Barrett AJ, Salvesen G, Grubb A. Isolation of 

six cysteine proteinase inhibitors in human urine. Their 

physicochemical and enzyme kinetic properties and 

concentrations in biological fluids. 7 Bro? Chem 1986; 261: 

11282-9. 

Chapman HA, Reilly JJ, Yee R, Grubb A. Identification of 

cystatin C, a cysteine protemase inhibitor, as a major secretory 

product of human alveolar macrophages m vitro. Am Reo Respir 

Dis 1990; 141: 698—705. 

9 Warfel AH, Zucker-Franklin D, Frangione B, Ghiso J. 
Constitutive secretion of cystatin C (gamma-trace) by 
monocytes and macrophages and its downregulation efter 
stimulation. 7 Exp Med 1987; 166: 1912-17. 

10 Lindholt JS, Vammen S, Juul 5, Henneberg EW, Fasting Н. 
The validity of ultrasonographic scanning as screening method 
for abdominal aortic aneurysm. Eur у Vasc Endovasc Surg 1999; 
17: 472-5. 

11 Erlandsen EJ, Randers E, Kristensen JH. Evaluation of the 
Dade Behring N Latex Cystaun C assay on the Dade Behring 
Nephelometer П system. Scand 7 Clim Lab Invest 1999; 59: 1—8. 

12 Gault MH, Longerich LL, Harnett JD, Wesolowski C. 
Predicting glomerular function from adjusted serum 
creaunine. Nephron 1992; 62: 249-56. 

13 Shi GP, Sukhova GK, Grubb A, Ducharme A, Rhode LH, Lee 
RT etal Cystatin C deficiency in human atherosclerosis and 
aortic aneurysms. 7 Clin теп 1999; 104: 1191-7. 

14 Bjarnadottir M, Grubb A, Olafsson I. Promoter-mediated, 
dexamethasone-induced increase in cystatin C production by 
HeLa cells. Scand 7 Cleon Lab Invest 1995; 55: 617-23. 

15 Grainger DJ. The serum concentration of active transforming 
growth factor bets is severely depressed in advanced 
atherosclerosis. Nat Med 1995; 1: 74-9. 


v 


EN 


Iv 


о 


oo 


www.bjs.co.uk British Journal of Surgery 2001, 88, 1472-1475 


Original article 


Methodology and reporting in studies of local recurrence after 
curative excision of the rectum for cancer 


О. Е. Dent*, Р. Н. Chapuist, E. L. Bokeyt and R. C. Newlandt 


"School of Social Sciences, The Faculties, Australian National University, Canberra, Australian Capital Territory, and +Department of Colon and 
Rectal Surgery, University of Sydney at Concord Hospital and £Department of Anatomical Pathology, Concord Hospital, Sydney, 


New South Wales, Australia 


Correspondence to: Dr О. F. Dent, School of Social Sciences, The Faculties, Australian National Unsersity, Canberra, Australian Capital Territory 0200, 


Australia (e-mail: Owen. Dent@anu.edu.au) 


Background: Widely varying rates have been reported in the extensive literature published in the 
English language on local recurrence after curative excision of rectal carcinoma. These variations may 
be attributable to differences in the case mix of pathological factors influencing recurrence, differences 
in surgical technique or expertise, differences in the administration of adjuvant therapy and various 
combinations of these. They may also arise from methodological differences among studies. 

Methods: This paper reviews the adequacy of methodology and reporting in 21 recent studies of local 
recurrence after curative resection of rectal cancer. 

Results: Many flaws in reporting and apparent inadequacies in methodology were identified. On an 
index of 26 criteria examined, eight studies scored no more than 8 and only three studies scored more 
than 11. 

Conclusion: To date, the value of reports of local recurrence rates following curative excision of rectal 
cancer has been limited by inadequacies in documentation and methodology. Suggestions are made for 


preferred procedures to be followed in the reporting of future studies. 


Paper accepted 22 May 2001 


Introduction 


Rates of local recurrence after curative excision of the 
rectum for cancer have varied widely among studies 
published in the English language over the past two 
decades’. These variations may be attributable to differ- 
ences in the case mix of patient or pathological factors 
influencing recurrence, differences in surgical technique or 
expertise, differences in the administration of adjuvant 
therapy and various combinations of these. However, 
variations in local recurrence rates may also arise from 
methodological differences such as prospective versus 
retrospective data collection, diversity in patient inclu- 
sion/exclusion critería, variability in definitions of curative 
surgery and local recurrence, differences in histopatho- 
logical reporting, variability in the protocol for and 
duration of follow-up and in the ascertainment of recur- 
rences, and differences in the method of calculation of 
recurrence rates, 

The aims of this paper were to review the methodology 
and reporting among recent studies of local recurrence, to 
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identify common flaws, and to suggest preferred procedures 
to be used and precautions to be taken in the conduct and 
presentation of such studies. 


Materials and methods 


А literature search of leading journals was conducted to 
identify studies of local recurrence after curative excision of 
rectal cancer published in the English language over the past 
two decades. The intention was not to achieve complete 
coverage of all recent studies or to select a random sample, 
but rather to provide a pool of studies for purely illustrative 
purposes. Over 60 examples were considered for their 
relevance to this purpose. This preliminary review resulted 
in the specification of four inclusion criteria which were 
thought to yield а relatively homogeneous and comparable 
subset of studies. The first of these criteria was that the study 
should present original peer-reviewed findings. Reviews 
and compilations of previously published work were 
excluded. The second criterion was that the study should 
report results exclusively or principally relating to patients 
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who had been treated by surgery alone. Trials of adjuvant 
therapy were excluded, unless they had a surgery-only 
group for comparison, in which case the methods and 
results relating to that group were included. The third 
criterion was that tumours included should represent more 
than one histopathological stage, as stage is an important 
predictor of local recurrence. The fourth criterion was that 
the study should use the Kaplan-Meier method of time-to- 
event analysis’, although not necessarily for the calculation 
of recurrence rates. This ensured that the authors were 
aware of, and capable of, using contemporary statistical 
methods; it also restricted studies to those published in the 
past decade as the Kaplan-Meier method only became 
widely available in statistical computing packages in the late 
1980s. In a few instances, recurrence after both non- 
curative and curative surgery was reported; in these cases, 
methods and results relating to the curative group only were 
included. A few studies that otherwise met these criteria 
were excluded on the grounds that they were concerned 
with specialized issues such as a particular surgical 
technique or assessment of unusual outcomes. The selec- 
tion process yielded 21 studies published between 1989 and 
1998, mainly from Europe and the UK***. 


Results 


Clinical setting, study design and recruitment of 
patients 


All but two of the studies examined gave adequate 
information on the clinical setting. Ten studies were 
retrospective, nine were prospective, and in two the design 
was not specified. Recruitment of patients was consecutive 
in 15, random in four and unstated in two. 


Exclusions 


The inclusion and/or exclusion of patients with factors that 
may influence local recurrence was largely unstated. 
Ulcerative colitis as an exclusion criterion was not 
mentioned in 19, Crohn's disease in 20, familial adenoma- 
tous polyposis coli in 19, metachronous tumour in 20, 
synchronous tumour in 19, carcinoma in situ in 17, and 
emergency resection in 16. Seventeen studies did not define 
postoperative deaths or indicate how many had occurred or 
whether they had been included in the denominator of rate 
calculations. 


Definition of the rectum 


Sixteen studies did not define the rectum. 
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Table 1 Reporting of adjuvant therapy 





Adjuvant therapy 


The use of adjuvant therapy was not reported consistently; 
where reported there was considerable variation in the 
inclusion or exclusion of patients involved (Table 1). Overall 
nine reports did not specify whether patients had received 
either preoperative or postoperative adjuvant therapy, or 
both. 


Definition of curative surgery 


Twelve studies specified that the operation was deemed 
curative on both clinical and pathological grounds whereas 
one used a clinical definition only. In three of the remainder 
the definition was ambiguous and five gave no definition of a 
curative operation. The means by which the definition was 
put into practice was generally not well described. Eight 
studies did not explain how the absence of local residual 
tumour had been determined and only three specified the 
investigations used to exclude distant metastases. A detailed 
description of the histopathological methods was given in 
four studies and a brief account in four, leaving 13 with no 
description whatsoever. In only three instances overall was 
there a clear clinicopathological definition of a curative 
operation accompanied by a reasonably detailed account of 
the histopathology. 


Definition of local recurrence 


Only eight studies gave an explicit, unambiguous definition 
of local recurrence. This was defined as recurrence in the 
pelvis specifically in the absence of newly diagnosed distant 
metastases in one study, whereas in the remainder it was 
defined as recurrence in the pelvis, whether newly 
diagnosed distant metastases were absent or present. In 
nine studies the definition was ambiguous and four gave no 
definition. The method by which local recurrence was 
diagnosed was not described in five studies. 


Follow-up 


Seven reports gave a brief description of their protocol for 
follow-up to detect local recurrence and six gave fairly 
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detailed accounts, including such aspects as frequency and 
duration of follow-up, who conducted the protocol, and the 
investigations used. The remaining eight gave no informa- 
tion on follow-up procedures. There was no mention of 
reasons for loss to follow-up and the number of patients lost 
in 13 reports. 

In recurrence studies, time to recurrence is normally 
defined as the interval between the date of resection and the 
date of diagnosis of recurrence, although other bounds are 
conceivable. Only five studies defined explicitly the bounds 
on the time to recurrence. 

Patients censored in Kaplan-Meier analysis would 
normally be those who did not have a recurrence, but who 
died or were lost to follow-up or were still being followed at 
the close of the study. However, it is possible that patients 
might be censored for other reasons. Only five studies stated 
explicitly the reasons for censoring. 

As far as could be ascertained, the shortest time for which 
patients were followed ranged from 7 to 80 months in 13 
studies. In the remainder it was unstated. Even when the 
shortest follow-up time was given it was frequently not clear 
whether this was for all patients or uncensored patients 
only. The average follow-up time was given in nine studies 
only and ranged from 29 to 100 months. Thus most of these 
studies were deficient or unclear with regard to the 
proportion of patients who had been followed for a time 
sufficient to allow the great majority of potential recur- 
rences to become apparent. 


Ascertainment of local recurrence in deceased 
patients 


Only two studies specified the steps that had been taken to 
avoid missing local recurrence in patients who had died 
during follow-up. 


Method of analysis 


Several studies did not use the Kaplan-Meier method to 
calculate an overall local recurrence rate even though they 
had used it elsewhere in their analyses. Nine gave a crude 
overall rate or simply the number of recurrences. Five did 
not give an overall rate, but broke the analyses down into 
subgroup rates only. Ofthe seven studies in which an overall 
Kaplan-Meier rate was given, six gave 5-year rates ranging 
from 3 to 33 per cent and one a 2-year rate of 10 per cent. 
Only three of these seven gave a confidence interval for the 
rate. Although local recurrence has been shown to be stage 
dependent, four studies failed to give the stage distribution 
of tumours. Only 11 gave stage-specific local recurrence 
rates and only three of these were Kaplan-Meier rates. 
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Several studies included multivariate analyses of risk 
factors for loca! recurrence, usually applying the Cox 
proportional hazards method. Although this study did not 
aim to examine the application of multivariate analysis, it 
was noted that several reports did not give sufficient detail to 
determine whether the method had been used correctly, 
particularly in relation to the selection and coding of 
variables and the proportional hazards assumption”. 


Index of methodological adequacy 


An index of methodological and reporting adequacy was 
constructed by scoring each study 1 or 0, according to 
whether it did or did not give adequate information on 26 of 
the criteria reviewed above, and summing the scores. The 
total score ranged from 5 to 19; eight studies scored no more 
than 8 of 26 and only three scored more than 11. The 
median score was 10. 


Discussion 


The clinical setting, study design and method of patient 
recruitment were described adequately in most of these 
studies. However, reasons for which patients may have been 
excluded were largely ignored. Depending on the precise 
aim of the study it is important that patients with 
characteristics which may predispose them to recurrence 
should be identified and their inclusion or exclusion 
reported explicitly. Postoperative deaths should also be 
accounted for. 

Adjuvant therapy, given with the intention of minimizing 
local recurrence, clearly has the potential to be a confound- 
ing factor in outcomes. Among the studies examined the 
administration of adjuvant therapy was frequently not well 
described. Depending on a study's aim, the possible effect of 
including patients who received adjuvant therapy should be 
considered carefully. If they are included, the form of 
therapy and the numbers involved should be documented 
fully, and any effects of the therapy on outcomes should be 
demonstrated clearly in separate analyses. 

Curative surgery and tumour staging should be defined 
precisely. The means of diagnosing distant metastases at the 
time of resection and method used to dissect the surgical 
specimen should both be described. The local recurrence 
rate may be inflated if the pathologist does not specifically 
seek evidence of tumour in a line of resection and stage those 
in whom involvement has occurred as having known 
residual tumour (i.e. the patient had a palliative resection). 
Sufficient detail should be given to allow the reader to assess 
how uniformly the methods and definition were applied 
across the patient series. 
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The authors agree with Marsh et ai. that the definition of 
local recurrence should be tumour detected in the pelvis 
regardless of whether or not new metastases are found 
elsewhere. This should be stated unambiguously. 

The rate of local recurrence will be deflated to the extent 
that recurrences are missed because of an inadequate 
follow-up protocol or because patients with recurrence 
die from other causes or are lost to follow-up. Potential 
recurrences may also be missed if too great a proportion of 
patients is followed for too short a period to allow 
recurrences to become manifest. Reports should detail the 
follow-up protocol, including the frequency and intended 
duration, the mvestigations conducted, the criteria for a 
diagnosis of local recurrence, and the steps taken to rule out 
recurrence in deceased patients. Reasons for censoring 
should be stated. The minimum, maximum and median 
follow-up times in non-censored patients should be 
reported along with the proportion of patients who died, 
the proportion lost to follow-up and the proportion 
censored for any other reason. To avoid deflation of the 
recurrence rate the principal rate for reporting should be 
the 5-year rate. Preferably all non-censored patients 
should have been followed for at least 5 years, although a 
small proportion followed for a shorter time is not 
unacceptable. 

Although a study may be focused principally on the local 
recurrence rate in specific subgroups, an overall Kaplan- 
Meier 5-year rate should be given initially, with a 95 per cent 
confidence interval As tumour stage has been shown 
repeatedly to predict local recurrence!, the stage distribu- 
tion should be presented, along with stage-specific Kaplan- 
Meier rates and 95 per cent confidence intervals. 

Inview ofthe methodological and reporting inadequacies 
in many of the studies examined, adherence to these 
recommendations should lead to more standardized pre- 
sentations in this field and to greater assurance that 
differences in recurrence rates arise out of the substantive 
factors being studied rather than from differences in 
definitions, methods and reporting. Apart from the above, 
many of the recommendations of the Consolidated 
Standards of Reporting Trials (CONSORT) statement 
are applicable to studies of local recurrence in patient series 
as well as randomized controlled trials”. 
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Baokground: A new prosthetic device, the Acticon™ artificial anal sphincter, has recently been 
introduced for treating severe faecal incontinence. The results of this procedure in 28 patients are 
presented. 

Methods The patients underwent operation for severe faecal incontinence in four Italian university 
hospitals and patients were reviewed after a median follow-up of 19 (range 7-41) months. 

Resulte: Early infections occurred in four patients, requiring removal of the device in three. Dehiscence 
of the perineal wound occurred in nine patients. After activation of the device, the cuff had to be 
removed in a further four patients (for rectal erosion in two, anal pain in one and late infection in one). 
The cuff was accidentally broken in one patient. A new anal cuff was repositioned successfully in two 
patients. Overall, five patients had complete removal of the device and two removal of the cuff only. 
Twenty-one patients available for long-term evaluation had a major improvement in faecal continence. 
Median resting anal pressure increased fram 27 mmHg before surgery to 32 mmHg after operation. 
Preoperative squeeze pressure was 42 mmHg while maximum postoperative anal pressure with the 
activated device was 67 mmHg. The median American Medical System incontinence score decreased 
significantly from 98-5 to 5.5 (P < 0-001). Similar figures were observed using the Continence Grading 
Scale (from 14-9 to 2-6; P < 0-001). Twelve patients developed symptoms of obstructed defaecation 
while two patients complained of anal pain. 

Conclusioni Improved continence was achieved after neosphincter implantation in three-quarters of 
the patients. Early infection and rectal erosion, together with difficulty in evacuating, are still major 
concerns with this technique. 


Paper accepted 14 June 2001 


Introduction 


Treatment of severe faecal incontinence is a difficult 
challenge for colorectal surgeons. However, the introduc- 
tion of new sophisticated devices to replace the non- 
functioning anal sphincter offers patients suffering from 
this disabling condition a better chance of achieving 
continence. Owing to the development of an electrosumu- 
lated gracilis neosphincter technique’ and, more recently, 
of an artificial anal sphincter’ there are few patients with 
faecal incontinence who cannot be treated without a 
reassuring prospect of success. 

At present, the indications for these two treatment 
methods overlap widely and the choice of operation should 
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be based on considerations such as cost, chance of success 
and risk of complications, and surgical aspects such as 
length of operating time, complexity of the procedure and 
need for a long learning curve. 

Recent reports indicate that the artificial anal sphincter 
is reasonably successful in treating patients with end- 
stage faecal incontinence*”’ and is comparable to gracilo- 
plasty®. However, the risk of infection and erosion of the 
device into the anal canal remain problematic. This study 
is a review of the experience gained with this new device by 
an Italian group of colorectal surgeons; the results were 
analysed to identify any technical details that could 
be bettered when planning a prospective multicentre 
study. 
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Patients and methods 


Patient with severe faecal incontinence not amenable to 
conservative treatment and who were able to understand 
and manage the device were selected for the procedure. 
External anal sphincter lesions that could be treated by 
sphincteroplasty were excluded on the basis of the patient's 
history, confirmed by endoanal ultrasonography. Only 
patients with at least 6 months of follow-up after sphincter 
activation were considered in this evaluation. 

Twenty-eight female patients with a mean age of 58 
(range 35—79) years affected by severe faecal incontinence 
lasting more than 1 year (median 9 (range 1—49) years) 
entered the study after given written informed consent. All 
were instructed carefully about the device with the aid of a 
video demonstration. All were treated at Italian university 
hospitals, 12 in Padua, six in Bari, five in Rome and five in 
Naples. The cause of incontinence was idiopathic in 14 
patients, obstetric in six, neurological in four, postanal 
surgery in three and congenital malformation in one. In 11 
patients there was associated complete (full thickness) rectal 
prolapse; this was treated before implantation of the 
artificial sphincter by sacral rectopexy (Wells’ operation) 
in five patients and by perineal rectosigmoidectomy 
(Altemeier operation) in one patient. The remaining five 
patients (operated in Padua) underwent artificial anal 
sphincter implantation without treatment of the prolapse. 
‘Two patients suffered from liver cirrhosis with a high risk of 
haemorrhage. One had associated urinary incontinence 
which had been treated with Burch’s operation. Another 
patient developed severe symptoms of systemic sclerosis 
after implantation of the artificial sphincter. Seven patients 
had undergone anal surgery previously (haemorrhoidect- 
omy in two, postanal repair in one, local excision of cancer 
in one, sphincteroplasty in two and Altemeier operation in 
one). 

All patients underwent preoperative and postoperative 
anal manometry to evaluate the mean resting anal pressure 
and the length of the high-pressure zone before and after 
implantation of the artificial anal sphincter. The preopera- 
tive squeeze pressure and the maximal anal pressure with the 
activated device were also evaluated. The severity of 
incontinence was graded according to two scoring systems: 
the American Medical System (AMS) score* and the 
Continence Grading Scale (CGS)*. In a group of 14 
patients perceived changes in quality of life (QOL) were 
assessed using a specially constructed questionnaire pro- 
vided by the AMS, a slightly modified version of which has 
subsequently been validated!" Postoperative assessments 
were made at least 6 months after activation of the device. 

Mechanical preparation of the colon was achieved by 
administering osmotic solutions and enemas the day before 
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surgery. Nineteen patients also underwent rectal wash-out 
with dilute iodinated solution just before the operation. 
Vaginal preparation with antibiotic vaginal suppositories 
and intraoperative disinfection was performed in 18 
patients. Twenty patients received combined antibiotic 
prophylaxis with metronidazole and cephalosporins. Eight 
had only cephalosporins. A protective ileostomy was 
fashioned in one patient. 

The patients were placed in the lithotomy position under 
general anaesthesia. To create a tunnel around the anus by 
blunt dissection, the rectovaginal septum was opened in all 
but one patient, who was subjected to a double perianal 
incision approach. The operation to implant the Acticon 
Neosphincter™ artificial bowel sphincter (American 
Medical Systems, Minneapolis, Minnesota, USA) was 
then performed as described by Lehur et a/."'. 

The size of the anal cuff was decided for each patient by 
the surgeon, on the basis of evaluation of the space available 
around the anorectum. A cuff 2.9 cm wide was used in 16 
patients and one 2 cm wide in the remaining 12. The 
pressure within the balloon was between 81 and 90 mmHg 
in seven patients, between 91 and 100 mmHg in 20, and 
between 101 and 110 mmHgin one. The length of the band 
was 9 cm in one patient, 10 cm in three, 11 cm in seven, 
12 cm in seven, 13 cm in six and 14 cm in the remaining 
four patients. The mean duration of operation was 145 
(range 90-250) min. Antibiotic prophylaxis was continued 
after operation for a median of 4 (range 1—7) days and at 
least one dressing was applied per day. Patients operated in 
Padua also received loperamide after operation to postpone 
defaecation and so prevent early contamination of the 
wound. 

The implanted device was activated at least 2 months 
after the operation to ensure complete wound healing and 
consolidate the prevesical space made to house the pressure 
balloon. 


Statistical analysis 


The Wilcoxon rank sum test and Fisher's exact test were 
used to compare preoperative and postoperative results. 
P « 0-05 was considered to be statistically significant. 


Results 


The median follow-up was 19 (range 7-41) months. Early 
infection of perineal and abdominal wounds occurred in 
three patients and of the perineal wound only in one patient, 
requiring removal of the whole device in three patients. One 
perineal wound infection was treated conservatively, but 
2 months later the cuff eroded the perianal skin and had to 
be removed together with the pump and balloon. One 
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Fig. 1 Flow chart showing the clinical outcome of 28 
1ncontinent patients submitted to artificial anal sphincter 
implantation 


haematoma occurred at the site of implantation of the 
balloon and required surgical drainage. Superficial de- 
hiscence of the perineal wound occurred in nine patients. 
Surgical treatment with a rotating cutaneous flap was 
needed in two and with direct repair in one. No case of 
perineal skin dehiscence caused subsequent removal of the 
cuff. 

After activation of the device, the cuff had to be removed 
in a further four patients, for rectal erosion in two (one of 
whom had an Altemeier procedure for rectal prolapse), and 
pain or late infection in the others. In one patient a new anal 
cuff was repositioned successfully. Another patient required 
substitution of the pressure balloon because of the low 
pressure delivered at the anal cuff. During follow-up one 
further patient had the anal cuff substituted owing to 
accidental breakage. Overall, five patients had complete 
removal of the device and two removal of the cuff only. In 
one patient the system was left deactivated because of anal 
pain. The clinical outcome is summarized in Fig. 1. 
‘Twenty-one patients were available for long-term clinical 
evaluation. All had a major improvement in continence to 
liquid and solid stools, with a consequent improvement in 
QOL. The median QOL score in 14 patients fell from a 
preoperative value of 65 to 8 per cent after activation of the 
device (P < 0-001). 

‘The median AMS incontinence score decreased signifi- 
cantly from 98-5 (range 75-120) to 5.5 (range 0-49) after 


©2001 Blackwell Science Led 





Preoperatrve score 


Postoperatrvs score 


Fig. 2 Changes in severity of faecel incontinence, measured by 
American Medical System (AMS) score, after artificial anal 
sphincter implantation. Circles indicate range limits, short 
horizontal lines the 10th and 90th percentile, horizontal lines 
within bores the median values and the boxes denote values 
between the 25th and 75th percentile. *P « 0-001 (Wilcoxon 
rank sum test) 


neosphincter implantation (Р < 0-001) (Fig. 2). Similar 
figures were observed using the CGS score: from 14-9 
(range 11-20) to 2-6 (range 0—6) (P « 0.001). Twelve 
patients developed symptoms of obstructed defaecation 
and seven needed daily enemas to evacuate. Manual 
evacuation of a faecaloma was occasionally needed in 
three patients. In two of these patients, the cuff was 
deactivated since defaecation became the major problem 
instead of incontinence. Two patients complained of anal 
pain, one of whom had the anal cuff removed. The other 
patient, who had an operation for complete rectal prolapse 
with the Altemeier procedure, subsequently developed a 
rectal erosion and was not therefore included in the 
functional evaluation; the same patient also complained of 
painful dyspareunia. Four of the 11 patients with rectal 
prolapse had the device totally or partially removed for 
infection or mucosal erosion, two who underwent surgical 
repair of the prolapse and two without prolapse repair. 
Furthermore, one patient in each group developed symp- 
toms of severe obstructed defaecation. Therefore, only two 
of 12 patients with some symptoms of postoperative 
obstructed defaecation had a rectal prolapse before 
implantation of the artificial anal sphincter. Seven of 12 
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Fig. 3 Changes in anal pressure before and after artificial anal 
sphincter implantation. *P « 0.001 (Wilcoxon rank sum test) 


patients with symptoms of obstructed defaecation had an 
anal cuff 2.9 ст wide. Statistical analysis showed that this 
type of cuff was significantly associated with obstructed 
defaecation (P « 0.015, Fisher's exact test). 


Manometric results 


Median resting anal pressure was 27 (range 5-71) mmHg 
before operation and 32 (range 11-59) mmHg after surgery 
with the device inactivated (P not significant). The 
preoperative squeeze pressure was 42 (range 11- 
110) mmHg while the maximum postoperative anal pres- 
sure with the device activated was 67 (range 14- 
145) mmHg; this value was significantly higher than the 
preoperative resting pressure (P « 0.001) but not the 
preoperative squeeze pressure (P = 0.061) (Fig. 3). The 
length of the high-pressure anal zone did not change 
significantly. 


Discussion 


Analysis of the results of this multicentre experience 
confirms that the Acticon™ artificial anal sphincter is an 
effective tool for treating end-stage faecal incontinence. 
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The patients who could potentially benefit from this 
procedure are mostly those with idiopathic faecal incon- 
tinence, but even patients with severe sphincter damage, 
especially when associated with pudendal neuropathy, 
could be good candidates for this procedure '^!*. 

Several technical aspects of the operation can probably be 
improved. Anterior perineal access to position the anal cuff 
is the most difficult stage of the procedure and is associated 
with a relatively high percentage of wound dehiscence, 
which can sometimes result in infection of the cuff. This 
approach caused skin dehiscence in nine of 28 patients in 
this study. Other centres have reported a wound dehiscence 
rate ranging between 8 and 17 per cent ^". This 
observation has led the present authors to discard this 
approach in favour of the more simple double lateral 
perianal approach, which affords easier creation of a tunnel 
around the anus by blunt dissection. 

Further efforts should be made to establish better 
methods for preventing infection, including more gener- 
ous, prolonged antibiotic prophylaxis, local procedures 
including intraoperative rectal wash-out with iodinated 
solutions, and the suture of a finger glove to the anus to 
prevent accidental passage of faeces from the rectum. This 
also enables the surgeon to insert a finger into the rectum 
during the perianal manoeuvres without causing gross 
contamination. 

Acticon™ implantation carries a failure rate of about 25 
per cent due to technical problems and infection but, 
provided that these are overcome, the device works 
satisfactorily, restoring continence and improving QOL 
in all patients who completed the questionnaire. Although 
surgical experience with this new device in the field of faecal 
incontinence is still in its infancy, the overall results are 
similar, if not better, than those obtained in the two recent 
multicentre trials with electrostimulated graciloplasty ^'^, 
which has up to now been the last resort for such cases of 
incontinence. 

The incidence of complications requiring definitive 
explant of the device is similar to that reported in other 
series with a comparable number of patients. Lehur er a/.* 
reported seven device explants in 24 patients and Devesa 
etal.'* ten in 39 patients. However, it must be noted that 
almost all the patients who overcame the risk of infection 
and skin or rectal erosion achieved full continence to faeces. 

A major concern with this device is the risk of ensuing 
obstructed defaecation, which can in some cases lead to 
faecal impaction requiring manual evacuation. Over half of 
the present patients complained of some degree of difficulty 
in defaecating and one-third had to resort to daily enemas. 
Similar problems were described by Lehur eta/.* and by 
Devesa et al.'*, who reported obstructed defaecation in 29 
and 17 per cent of patients respectively. This problem is not 
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new in surgery for incontinence using neoanal sphincters 
and it is а common complaint in patients operated with 
graciloplasty!". In some of these patients the problem may 
be so severe that an association of graciloplasty with an 
antegrade colonic conduit was suggested by Williams 
et al. *. It is not always easy to identify the reason for this, 
although in some cases an undetected rectocele can be the 
cause", 

With regard to the artificial anal sphincter, too wide and 
stiff a cuff could be responsible for obstructed defaecation. 
In this study there was greater difficulty in defaecation when 
a 2-9-cm cuff was implanted rather than a 2-0-cm cuff. Anal 
stenosis was excluded in all cases, but some functional 
disturbances of defaecation (rectal intussusception) were 
demonstrated in two patients by postoperative dynamic 
defaecography. Careful preoperative investigations should 
be planned with the specific purpose of identifying patients 
at risk of obstructed defaecation. 

The management of a concomitant full-thickness rectal 
prolapse is still a matter for debate. This condition has been 
considered a relative contraindication to this technique, but 
correction of the prolapse before implantation can restore 
the anatomy of the anorectum. However, some surgeons in 
this study preferred to treat the prolapse with sacral 
rectopexy while implanting the artificial sphincter, while 
others believed that the implantation procedure itself 
should suffice to correct both rectal prolapse and incon- 
tinence. This matter requires further study in larger series of 
patients. Surgery for rectal prolapse, especially with full 
rectal mobilization, has been blamed for causing post- 
operative obstructed defaecation, although no such associa- 
tion was found in the present study. It is probable that 
perineal rectosigmoidectomy (the Altemeier procedure) 
should be avoided as contact between the sutures and the 
anal cuff may predispose to rectal erosion. 

A comparison between artificial anal sphincter and 
electrostimulated graciloplasty in end-stage faecal incon- 
tinence is still premature, although artificial anal sphincter 
implantation is easier and quicker to perform, causes less 
postoperative pain and does not require a long training 
period for muscle education. Both techniques are burdened 
with a high complication rate and risk of some functional 
disturbance. Finally, although ш Italy the device is still 
more expensive than the implantable pulse generator 
(Interstim?; Medtronic, Minneapolis, Minnesota, USA) 
and wire electrodes required for graciloplasty (€11 880 
versus 9297), in the long term it could have a lower cost 
because there is no need for battery replacement. However, 
a correct analysis of the costs should also include replace- 
ment of parts of the artificial anal sphincter or reoperation 
for infection or mechanical failure, as occurred in some 
patients in this study. А longer follow-up of larger series is 
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planned, to obtain a more reliable evaluation of this new 


device. 
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Background: Stapled haemorrhoidectomy is gaining wide acceptance but there is still some concern 
about the risk of injury to the internal anal sphincter (IAS). IAS function and morphology, and anal canal 
sensitivity were studied prospectively in patients undergoing this operation. 

Methods: Twenty patients (11 women; mean age 43 years) with stage III haemorrhoids entered the 
study. All underwent preoperative anorectal manometry, rectoanal inhibitory reflex (RAIR) testing and 
three-dimensional transanal ultrasonography. A test of anal sensation was administered to evaluate 
ability to discriminate between air and warm water. All the investigations were repeated 6 months after 
the operation. 

Results: The mean(s.d.) maximal resting pressure was 87(30) mmHg before surgery and 
81020) mmHg afterwards (P not significant). The maximal squeeze pressure did not change after 
operation (178(43) versus 174(60) mmHg). The RAIR showed the same features in 19 of 20 patients 
before and 18 of 20 after operation. Three-dimensional ultrasonography demonstrated no changes in 
the width of the IAS (mean(s.d.) 2.1(4) mm before and 2.1(3) mm after surgery). The ability of the anal 
mucosa to discriminate air from warm water improved in five patients. Continence scores did not differ 
significantly after 6 months. 

Conclusion: Stapled haemorrhoidectomy does not affect the function and morphology of the IAS in 
the long term. The sensitivity of the anal canal can improve in patients with preoperative sensory 
impairment. 


Presented in part to the joint meeting of the Italian Society of Coloproctology and Unità di Colou Proctologia Club, 


Verona, Italy, September 2000 
Paper accepted 20 June 2001 


Introduction 


Stapled haemorrhoidectomy for prolapsed haemorrhoids 
or rectal mucosal prolapse is gaining wide acceptance 
among coloproctologists in Europe! *. Several prospective 
randomized trials have demonstrated that, after short and 
medium follow-up, this new technique is as effective as the 
standard Milligan-Morgan operation but better tolerated 
by patients owing to less postoperative pain and an earlier 
return to work’ ^. However, some doubts persist among 
colorectal surgeons, because of concern about the risk of 
injuring the internal and external anal sphincters, causing 
impaired anal continence’. Not only could introduction ofa 
33-mm stapler cause excessive anal stretching but stapler 
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firing of the mucosal purse-string could entrap smooth 
muscle fibres of the internal anal sphincter (IAS). 

This prospective study aimed to evaluate any changes 
occurring in anorectal physiology and sensitivity of the anal 
canal after stapled haemorrhoidectomy. 


Patients and methods 


"Twenty consecutive patients (11 women; mean(s.d.) age 
43(14) median 38 (range 25-67) years) with stage III 
haemorrhoids entered the study after giving informed 
consent. Exclusion criteria included any gross disturbance 
of anal continence, pre-existing anal sphincter lesions at 
transanal ultrasonography, age over 70 years, diabetes or 
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Table 1 American Medical Systems faecal incontinence score 





Never, no episodes in the past 4 weeks; rarely, one episode in the past 4 weeks; sometimes, more than one episode in the past 4 weeks but less than 


one per week; weekly, one or more episodes per week but less than one per day; several times daily, more than one episode per day. Т he score is 
calculated by adding the highest value for the type of incontinence to a 0-5-point evaluation of lifestyle so that it can range from 0 (normal 
continence) to a maximum of 120 (maximal incontinence with maximal disturbance of lifestyle) 


Table 2 Continence Grading Scale 






mes Usually Always 


со Q Q o 
BRR ES 


Never, no episodes of incontinence; rarely, less than one per month; 
sometimes, more than one episode per month but less than one per 
week; usually, one or more episodes per week but less than one per day; 
always, more than one episode per day. The score is calculated by 
adding the highest value for the type of incontinence to a 0—4-point 
evaluation of lifestyle so that it can range from 0 (normal continence) 
to a maximum of 20 (maximal incontinence with maximal disturbance 
of lifestyle) 


neurological disease. All patients underwent preoperative 
evaluation by anoscopy and colonoscopy. 

With the patient lying in the left lateral position with the 
hips flexed, anorectal manovolumetry was performed by 
one operator (P.L.S.) using a probe incorporating three 
coaxial microtransducers (Gaeltec, Dunvegan, UK) with a 
4-mm diameter, inserted through the anus after bowel 
preparation and connected to a computerized manometric 
system (Griffon, Albyn Medical, Dingwall, UK) with 
dedicated software (Phoenix, Dingwall, UK). The rectoanal 
inhibitory reflex (КАТЕ) was elicited by step air inflation of a 
low-compliance latex balloon placed in the rectal ampulla. 
The minimum volume required to elicit the reflex, its 
latency and duration were calculated according to a 
technique described elsewhere’®. 

Three-dimensional transanal ultrasonography was per- 
formed by one operator (P.M.) using a Voluson 530D three- 
dimensional CFM ultrasound scanner (Kretz Technik, 
Zipf, Austria) with a multiplanar volumetric transanal probe 
with a wide band (5-10 MHz). Patients were prepared with 
an enema 1 h before the examination, which was performed 
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in Sims’ position. Three-dimensional reconstruction was 
carried out after transverse and coronal plane scanning. 

Any impairment of faecal continence was graded accord- 
ing to two scoring systems: the American Medical System 
(AMS) score!! (Table 1) and the Continence Grading Scale 
(CGS)" (Table 2). Although neither method has yet been 
validated prospectively, they are the most widely accepted in 
the literature at present. 

A test of anal sensation was administered to evaluate 
patients’ ability to discriminate between air and warm 
water!*, A flexible anal probe consisting of three nylon 
catheters welded together, with side openings 2 cm apart, 
was inserted into the middle anal canal. One of the catheters 
was connected to a syringe filled with water at 37°С and 
another to an air-filled syringe. The content of the svringes 
was rapidly injected into the anal canal and the patient was 
asked to identify whether it was air or water. Some 2 ml of 
water and 4 mi of air were injected randomly five times in 
each patient. At least eight of ten correct responses were 
considered to indicate full anal discriminatory ability, 
between five and seven indicated imperfect discrimination, 
and less than five represented poor discrimination. 

All anal physiology tests were repeated 6 months after 
surgery. Transanal ultrasonography was repeated once, at 
least 3 months after the operation. 

The patients were operated by the same surgical team 
(D.F.A., М.К.) with a PPH 01 kit (Ethicon EndoSurgery, 
Cincinnati, Ohio, USA) using a standardized technique, 
under epidural anaesthesia with hyperbaric bupivacaine 
chlorhydrate. After introduction of the transparent ano- 
scope and the anal valve of the kit, double purse-strings 
2 cm apart were prepared in the rectum, with 2/0 
polypropylene sutures, at least 3 cm from the dentate line. 
The two mucosal purse-strings were fashioned without 
administering a submural injection. The stapler was 
introduced completely opened, the sutures were tied on 
the shaft and traction was exerted through the holes of the 
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Table 3 Anal manometry before and 6 months after stapled hae- 
morrhoidectomy in 20 patients 





Values are mean(s.d.). There were no significant differences between 
preoperative and postoperative values 


stapler, The stapler was then closed and fired. Careful 
inspection of the suture line was carried out to check for any 
bleeding. A 24-Fr Foley catheter was left in the rectum for 
6-12 h to ensure early detection of postoperative bleeding 
which could be stopped by moderate traction on the 
catheter after balloon inflation. All resected specimens were 
sent to the pathologist for histological evaluation. 


Statistical analysis 


Data are expressed as mean(s.d.) unless otherwise indicated. 
Comparison between preoperative and postoperative 
evaluations was performed using Student's t test for 
paired data. Р «0.05 was considered | statistically 
significant. 


Results 


There was one instance of postoperative bleeding, which 
was stopped by traction for 24 h on the rectal Foley catheter 
with the balloon inflated with 30 ml of water. Two patients 
complained of postoperative pain that required intramus- 
cular analgesics for 3 days, while the others received oral 
analgesia for 24-48 h after operation. Median follow-up 
was 12 (range 8-15) months. 

АП resected specimens contained columnar epithelium 
without any transitional or multilayer zones. Sixteen 
specimens contained smooth muscle fibres, presumably 
belonging to the low rectum. 


Anal continence 


All patients had full anal continence before operation except 
one who complained of rare episodes of leakage (CGS 3). In 
the early postoperative period (within 1 month) seven 
patients experienced some form of minor incontinence 
(mainly urgency) which included two episodes of faecal 
incontinence in one patient. Anal manometric variables 
were within the normal laboratory range in all patients. The 
mean CGS was 0-2 before operation, 0-4 after 3 months and 
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Table 4 Rectoanal inhibitory reflex features before and 
6 months after stapled haemorrhoidectomy in 20 patients 





Values are mean(s.d.). RAIR, rectoanal inhibitory reflex. There were no 
significant differences between preoperative and postoperative values 


0-1 after 6 months; the mean AMS score was 2.2 before 
surgery, 9-7 at 3 months and 1-3 at 6 months after surgery. 
After at least 6 months all the patients were reviewed and 
faecal continence was found to have returned to normal in 
all cases. Only one patient still complained of some 
sensations of urgency to defaecate but no episodes of 
incontinence. This patient was treated successfully with 
biofeedback training. 


Manometry 


The results of anal manometry and RAIR data are 
summarized in Tables 3 and 4. There were no statistically 
significant differences between preoperative and post- 
operative values. The length of the high-pressure zone 
was 34-4(11-0) mm before and 32-4(7.0) mm after opera- 
tion (P not significant). 


Endoanal ultrasonography 


Three-dimensional ultrasonography was carried out before 
and after operation in all 20 patients and showed no lesions 
or fragmentation of the IAS, nor changes in the width 
of the IAS (2-1(4-0) mm before and 2.1(3-0) mm after 
surgery). 


Anal sensitivity 


Before operation, the ability of the anal mucosa to 
discriminate air from warm water was normal in 13 patients, 
imperfect in four and poor in the remaining three. At least 
3 months after surgery the latter three patients were all fully 
able to discriminate air from warm water, two patients with 
imperfect sensation improved, one remained unchanged 
and in one the discriminatory ability of the mucosa 
worsened. The other patients maintained a normal degree 
of discriminatory anal sensation. Overall, 16 of 20 patients 
had normal anal sensitivity after operation. 
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Discussion 


In a recent commentary on the first two randomized trials of 
stapled versus Milligan-Morgan haemorrhoidectomy, 
Fazio’ listed a number of points indicating how the 
effectiveness of stapled haemorrhoidectomy should be 
further investigated. One of these was prospective objective 
assessment of anal sphincter function, with long-term 
follow-up using a validated continence scoring system. 
Although the stapled operation for prolapsed haemorrhoids 
has been demonstrated to be as effective as the standard 
Milligan-Morgan operation, in terms of a similar compli- 
cation and success rate but featuring less postoperative pain 
and an earlier return to work, some scepticism still persists 
owing to the absence of long-term results and because there 
is a risk of damage to the anal sphincter. Several authors 
have pointed out that simply introducing the stapler 
through the anus could cause IAS lesions", while inad- 
vertent inclusion of muscle fibres in the stapler could 
directly damage the IAS. However, surgery for haemor- 
rhoids is not entirely free from such functional complica- 
tions; the effects of traditional haemorrhoidectomy 
(Milligan-Morgan), in particular, have been investigated 
thoroughly by several authors. In 1982, in a prospective 
series of 24 patients who had the Milligan-Morgan 
operation for third-degree haemorrhoids, Read et al? 
found a significant decrease in basal and squeezing anal 
pressure compared with preoperative values. Although 
these values remained within the normal range, two patients 
developed incontinence to liquid stool. Similar findings 
were demonstrated by Ho and Тап!” using ambulatory 
anorectal manometry. These effects were independent of 
additional surgical manoeuvres such as lateral internal 
sphincterotomy or anal stretching, which are sometimes 
added to the main procedure. 

Minor anal incontinence after haemorrhoidectomy has 
several possible causes. Stapled haemorrhoidectomy can 
potentially disrupt anal function only as a result of excessive 
anal stretching to introduce the stapler device, but not by 
direct damage to the IAS during stapler firing because the 
mucosal purse-strings are fashioned above the level of the 
IAS. This is a crucial point in Longo's technique in which 
the minimum recommended level for the mucosal purse- 
string is 3-5 cm above the dentate line. This means that the 
staple line is above the anal canal and the IAS, not only to 
avoid damage to the sphincter but also to ensure efficient 
lifting of the prolapsed haemorrhoids. The Milligan- 
Morgan operation, in contrast, can injure the sphincters 
(mainly the IAS) either directly or sometimes after excessive 
anal stretching with anal retractors. However, a third 
mechanism may play a significant role during conventional 
haemorrhoidectomy: the permanent loss of sensitive anal 
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mucosa. The present tests of anal canal sensation showed 
that seven of 20 patients with third-degree haemorrhoids 
had diminished sensitivity of the prolapsed mucosa even 
without any major impairment of continence. When the 
mucosa is repositioned and fixed in the anal canal it recovers 
its ability to discriminate between air and warm water. This 
finding compares favourably with the results of Read 
et al? who found that only 54 per cent of their patients 
with third-degree haemorrhoids could detect the presence 
of water in the anal canal, while more than half of these 
patients had lost this ability 6 months after a Milligan— 
Morgan operation. 

This study demonstrates that the internal and external 
anal sphincters are not permanently damaged by this new 
procedure. Sphincter morphology (width and integrity) 
detected by three-dimensional ultrasonography remains 
unchanged, function (tested by anal manometry), high- 
pressure zone length and RAIR also show no significant 
changes. Although smooth muscle fibres were found in the 
majority of the stapled resected specimens they belonged to 
the low rectum rather than to the IAS. Clinical evaluation, 
using two of the most widely used continence scoring 
systems, indicated that, after an early temporary impair- 
ment in some patients, anal continence did not change 
significantly in the long term. These data confirm the short- 
term observations by Ho etal.'*, although no internal 
sphincter injury or fragmentation was observed in the 
present series. This observation underlines the advantages 
of the new approach to the treatment of haemorrhoids: the 
aim is not to resect them but rather to replace them in the 
high anal canal, by resecting a cylinder of prolapsed mucosa 
above them and thus re-establishing the topographical 
relationship between the anal cushions and the rectal 
muscle layer above the high-pressure zone. 
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Background: Functional impairments are frequently observed in patients with an ileoanal pouch. Meal 
ingestion increases pouch tone and motility. Little is known, however, about the influence of meal- 
stimulated pouch characteristics on pouch function. The aim was to characterize basal and postprandial 
pouch motor and sensory characteristics in relation to clinical pouch function in patients with an 
ileoanal pouch. 

Methods: Nineteen patients with an ileoanal pouch, without faecal incontinence but with either a high 
stool frequency (7 = 8) or an adequate stool frequency (7 = 11), underwent pressure distension of the 
pouch, by which pouch compliance and sensitivity characteristics were assessed using an electronic 
barostat. A set pressure procedure was performed to assess the influence of a meal on pouch tone and 
motility. 

Results: Mean(s.d.) compliance was 10(6) and 11(4) ml/mmHg in the groups with poor and adequate 
pouch function respectively (P not significant). Mean(s.d.) visual analogue scale scores (0-10 cm) for 
urge at the highest pressure of 28 mmHg were 2.3(1-0) versus 2.3(2-4) cm respectively (P not 
significant); those for pain were 0-8(1-0) versus 0-5(0-7) (Р not significant). Postprandially mean(s.d.) 
pouch volume decreased by 70(24) per cent in the group with poor pouch function and 29(25) per cent 
in the group with adequate pouch function (P « 0-01). The frequency and amplitude of phasic pouch 
contractions increased significantly postprandially, but no differences in motility characteristics were 
observed between the two groups. 

Conclusion: In patients with uniform pouch design and follow-up after pouch construction, pouch 
compliance and sensitivity were no different between patients with normal and high stool frequency; 


however, postprandial pouch tone was increased significantly in patients with a high stool frequency. 


Paper accepted 20 June 2001 


Introduction 


Proctocolectomy with ileal pouch-anal anastomosis (IPAA) 
is the surgical therapy of choice for severe ulcerative colitis 
and polyposis coli. The procedure combines cure of the 
colonic disease, with elimination of the need for a 
permanent ileostomy by preserving the natural route of 
defaecation. In general the quality of life after this 
procedure is good'^. However, up to 50 per cent of patients 
with an IPAA may experience functional impairment such as 
increased stool frequency, faecal incontinence, urgency or 
evacuation disorders’. Apart from anal sphincter dysfunc- 
tion, several pouch characteristics such as pouch compli- 
ance and pouch motility (large pressure waves) have been 
related to functional impairment after IPAA’ 7. However, 
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in many cases the reason for pouch dysfunction remains 
unclear. 

It has been suggested previously that small intestinal 
motility is propagated into the pouch and may influence 
pouch function*”, Recently it has been shown that pouch 
tone and motility are increased after a meal '® Patients often 
report a strong urge to defaecate directly after a meal. It is 
not known to what extent pouch function is influenced by 
meal-stimulated pouch tone and motility. The electronic 
barostat is an ideal instrument to characterize in detail not 
only compliance and sensory pouch characteristics but 
also postprandial changes in ileoanal pouch tone and 
motility. These characteristics of the pouch were evaluated 
in patients with an IPAA in relation to clinical pouch 
function. 
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Table 1 Patient characteristics 





*Values are mean (range). t Time that patient was able to postpone 
defaecation when feeling urge 


Patients and methods 


In the Leiden University Medical Center each year ten to 15 
patients undergo proctocolectomy with construction of an 
ileoanal pouch. Pouch function was evaluated using an 
electronic barostat in a series of patients, operated between 
1994 and 1998. Patients were selected on uniformity of 
surgical technique and clinical pouch function. АП patients 
had a double-stapled J pouch, which means that both the 
pouch and the anal anastomosis were stapled. All pouches 
were constructed with approximately 25 cm length of 
ileum. Mucosectomy was not performed. Patients who 
had suffered from anastomotic dehiscence, pelvic sepsis or 
pouchitis were excluded. Actual functional status was 
assessed by a detailed questionnaire that covers all gastro- 
intestinal symptoms. Criteria for pouch function were 
adapted from previous reports by Oresland er 4/.^". Patients 
who suffered from faecal incontinence (daytime or night- 
time) were excluded because incontinence is mainly 
determined by sphincter function. It has been shown that 
pouch function improves during the first year after 
operation, but the improvement during the following 
6 months is negligible". Therefore follow-up was at least 
6 months after construction of the pouch. In all but four 
patients the pouch was constructed without a diverting 
ileostomy. These patients were studied at least 6 months 
after ileostomy closure. 

A total of 19 patients agreed to participate in the study. 
According to stool frequency, patients were divided in two 
groups. Patients with adequate pouch function (2 = 11) all 
had a stool frequency of six or less during the day; their 
night-time stool frequency was once or less. Patients with 
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poor pouch function (7 = 8) produced more than six stools 
during the day and/or more than one during the night. 
There was no overlap in 24-h stool frequency between the 
two groups. Patient characteristics are presented in Table 1. 


Barostat 


An electronic barostat (Synetics Visceral Stimulator; 
Synetics Medical, Stockholm, Sweden) was used to distend 
the ileoanal pouch. A polyethylene bag (950 ml maximum 
capacity) was tied to the end of a 19-Fr multilumen tube. 
This catheter was connected to the barostat. The barostat is 
able to induce distensions at previously programmed 
constant pressures (isobaric distension). Pressure is kept 
constant by electronic feedback regulation of the air volume 
within the bag (maximal airflow 38 ml/s)!'. 

Experiments started at 13.00 hours. In the morning the 
patients ate a light standardized breakfast and fasted 
thereafter. Patients were asked to stop their medication 
3 days beforehand. After arrival at the department a water 
enema was administered to void the pouch. After calibrating 
the barostat, the catheter with bag was introduced through 
the anus and positioned 2 cm above the high-pressure zone 
ofthe anal sphincter. The subjects were lying supine in a 10° 
Trendelenburg position to overcome the gravitational 
effects of the abdominal organs. A distension procedure 
and a barostat procedure were performed. 


Distension procedure 

The bag was distended in 1-mmHg steps every 60 s to a 
maximum of 30 mmHg. Pressure and volume were 
monitored constantly and for each patient a pressure- 
volume curve was generated. During this procedure the 
operating pressure and pouch compliance was established. 
Operating pressure was defined as the pressure at which a 
volume of 80 ml was reached. Pouch compliance was 
defined as the maximally volume reached divided by 
maximal pressure. 

During the experiment, perception of the urge to 
defaecate and abdominal pain were quantified on 100-mm 
visual analogue scales (VAS) in response to the questions 
‘How strong is your urge to defaecate?' (with endpoints on 
the scale ranging from very weak to very strong) and 'Do 
you experience lower abdominal pain?' (no pain to worst 
pain imaginable) Perception by means of the VAS was 
scored at 4, 8, 12, 16, 20, 24 and 28 mmHg. Thresholds for 
first sensation of urge and pain were also determined. These 
thresholds were defined as a VAS perception score of more 
than 10 mm (on a 100-mm scale). The procedure was 
stopped if the maximal bag volume was reached or if the 
subject could not tolerate further distension. 
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Fig. 1 Pressure-volume curve during isobaric distension 

(0-30 mmHg) of the ileoanal pouch in 11 patients with adequate 
clinical pouch function and eight patients with poor clinical 
pouch function. Values are mean(s.d.) 


Barostat procedure 

The influence of a meal on pouch tone and motility was 
assessed with a barostat procedure. The bag was kept at 
operating pressure. Some 30 min after the start of this 
procedure the patients drank a semiliquid meal (580 kcal) 
that consisted of homogenized banana (100 g), cream 
(80 ml), syrup (10 ml), dextrose (10 g) and water (to 
250 ml). The motor response of the pouch, in terms of 
pouch tone and motility, was recorded for 45 min after 
ingestion of the meal. Pouch tone was defined as the mean 
bag volume over 5-min periods before and after the meal. 
Pouch motility was defined as phasic reductions in pouch 
volume of at least 10 per cent below the baseline, lasting 10— 
120 s. 


Statistical analysis 


Unless otherwise stated, results are presented as mean(s.d.). 
If normal distribution could be assumed (Levine's test for 
equality of variances), Students’ ¢ test and two-way analysis 
of variance with least significant difference post-hoc testing 
was used. Non-parametric testing was performed with 
Mann-Whitney U test when appropriate. P < 0-05 was 
considered significant. Data were processed using SPSS 7.0 
for Windows (SPSS, Chicago, Illinois, USA). 


Results 


Motor and sensory characteristics during pouch 
distension 


In ileoanal pouches, during pouch distension with stepwise 
increasing pressures, the pressure-volume curve shows an 
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Fig. 2 Mean(s.d.) urge scores and pain scores measured on а 
visual analogue scale (VAS) during stepwise pressure distension 
of the pouch (0-30 mmHg) in eight patients with poor pouch 
function and 11 patients with adequate pouch function 


S-shaped form. The pressure-volume curves of patients 
with adequate and poor pouch function were not signifi- 
cantly different (Fig. 1); neither was the compliance (11(4) 
versus 10(6) ml/mmHg for adequate versus poor function 
groups; P = 0-73). The pressure threshold for urge in the 
group with poor function (16(9) mmHg) was no different 
from that in the group with adequate function 
(17(5) mmHg). Fig. 2 shows the intensity of urge and pain 
during pouch distension. The intensity of the urge was not 
significantly different between the two groups. In all 
patients sensation of urge was accompanied by an abdom- 
inal sensation of distension. Only two of eight patients with 
poor pouch function and four of 11 patients with adequate 
pouch function experienced pain during pressure disten- 
sion. Pain sensation did not significantly increase during 
pressure distension. 


Response to a meal 


During the distension procedure and at operating pressure 
phasic reductions in pouch volume were observed. These 
contractions are called phasic volume events (PVEs). In the 
total group of 19 patients, the frequency of these PVEs 
increased from 0-48(0.29) per min before the meal to 
0.70(0.27) рег min postprandially (Р < 0:005). The mean 
PVE amplitude also increased from 24(14) to 38(28) per 
cent volume reduction postprandially (P « 0-05). Basal and 
postprandial PVE characteristics (frequency, amplitude and 
duration) were not significantly different between patients 
with adequate and poor pouch function (Table 2). An 
example of phasic motility in the ileoanal pouch before 
and after a meal is presented in Fig. 3. 
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Table 2 Motor characteristics of the pouch registered at operat- 
ing pressure in patients with adequate and poor pouch function 





Values are mean(s.d.). There were no significant differences between 
the groups 


In both groups the pouch volume decreased significantly 
postprandially (P < 0-01). However, the volume response to 
a meal was significantly larger in patients with poor pouch 
function. After 45 min, the reduction in pouch volume 
amounted to 70(24) per cent in patients with poor function 
and 29(25) per cent in patients with adequate function 
(P « 0.01) (Fig. 4). The postprandial reduction in pouch 
volume correlated significantly with the daytime stool 
frequency (r = 0-53, P « 0-05), but not with stool volume. 


Discussion 


Many studies have been performed that related ileoanal 
pouch sensory and motor characteristics to clinical pouch 
function". However, the causes of pouch dysfunction 
remain unclear. Pouch compliance is generally considered 
the most important determinant of stool frequency. 
However, Oresland eral.’ demonstrated that it accounts 
for only 21 per cent of the variance in overall pouch function 
in a large group of patients. Pouch compliance may be 
affected by pouch design!^', period of follow-up’, and 
postoperative complications such as pelvic sepsis or 
anastomotic dehiscence. In the present study, these factors 
were not significantly different between patients with 
adequate and poor pouch function, and there was no 
difference in pouch compliance between the two groups. As 
compliance is generally measured as the change in volume 
with a change in pressure up to the *maximal tolerable 
volume', a component of visceral perception is implied. 
Therefore attention was also given to pouch sensitivity? ^. 
Pressure-driven measurement of visceroperception as 
performed in this study is frequently used in irritable 
bowel syndrome research !^^!5, It provides information not 
only on sensory thresholds but also on the intensity of 
sensations. It also provides the opportunity to study 
visceroperception independently of compliance. No rela- 
tion between pouch sensitivity and pouch function was 
observed. 
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Fig. 3 Phasic volume events during a barostat procedure at 
operating pressure. The upper curve shows pouch pressure and 
the lower curve pouch volume. Postprandially, pouch volume 
decreased by 30 per cent in this patient. The frequency of phasic 
volume events increased by 41 per cent. The mean amplitude did 
not change after meal ingestion 
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Fig. 4 Mean(s.d.) pouch volume after meal ingestion expressed 
as a percentage of the preprandial pouch volume during a 
barostat procedure at operating pressure in eight patients with 
poor pouch function and 11 patients with adequate pouch 
function. *P « 0-05 versus poor pouch function (ANOVA) 


Since many patients report urge to defaecate directly after 
a meal, it was assumed that it would be relevant to study 
pouch function after a meal. The present results confirm 
recent findings by Mularczyk etal.'°, who reported that 
pouch tone is increased after a meal. In addition, it was 
found that the increase in pouch tone is related to pouch 
function: the postprandial increase in pouch tone was larger 
in patients with poor pouch function than in patients with 
adequate pouch function. These results indicate that, in the 
absence of differences in pouch compliance, sensitivity and 
24-h stool output, the postprandial meal response may have 
an important influence on pouch function. This may be 
explained as follows. The result of an increase in pouch tone 
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is dependent on the state of filling of the pouch. If the pouch 
is full, the increase in tone will increase pouch pressure, 
resulting in urgency. If the pouch is empty, the increase in 
tone will reduce the pouch volume. Therefore, it will be full 
earlier, and the stool frequency is increased. Increased faecal 
volume in the pouch was unlikely because 24-h stool output 
was similar in the two groups. Future studies incorporating 
pouch scintigraphy are needed to assess to what extent the 
postprandial decrease in barostat volume may be due to 
pouch filling with small bowel content. However, Goldberg 
et dl." have already shown that gastrointestinal transit time 
does not significantly affect pouch function. A significant 
correlation was found between postprandial pouch tone and 
pouch function, but not between pouch compliance and 
pouch function. This implies that in patients with an IPAA 
the clinical significance of postprandial pouch tone is larger 
than that of pouch compliance. A recent report, describing 
two cases of ileoanal J-pouch rupture after rapid consump- 
tion of high-calorie high-fibre meals, supports this hypo- 
thesis and demonstrates that the meal response may even 
lead to serious complications in patients with an IPAA'*. In 
the colon the tone response to a meal is well established as 
the gastrocolonic reflex!^7?, The postprandial volume 
decrease observed in the present study in the total group 
of patients with an IPAA (46(32) per cent) is comparable to 
that observed in the colon (53(18) per cent'’). The response 
is, however, much faster in the pouch than in the colon. A 
volume decrease of at least 10 per cent is reached in less than 
10 min in the pouch, but in the colon the latency is around 
45 min? 

Phasic contractions of the ileoanal pouch have been 
described previously, during pressure distension as well as 
during continuous registration of pouch pressure. They 
have been associated with night-time incontinence, in 
patients with impaired sphincter function*. The present 
results demonstrate that PVEs are also common in patients 
who are continent, both during pressure distension and 
during continuous volume registration. Since Pescatori’ 
showed that small intestinal myoelectric activity is propa- 
gated over the pouch, it might well be that PVEs in pouches 
are in fact representative of small intestinal motility. 'The 
present results strengthen this hypothesis as the frequency 
and amplitude of PVEs increased after meal ingestion. Basal 
and postprandial PVE characteristics (frequency, amplitude 
and duration) were not significantly different between 
patients with poor and adequate pouch function. These 
phasic contractions, superimposed upon reduced pouch 
volume and increased tone, may result in a greater urge to 
defaecate. Thus, pouch motility may contribute to pouch 
function not only in patients with incontinence and poor 
anal sphincter function. 
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In conclusion, in patients with uniform pouch design and 
follow-up after pouch construction, pouch compliance and 
sensitivity are no different between patients with normal 
and high stool frequency, but postprandial pouch tone is 
significantly increased in the latter patients. This finding 
suggests that medical therapy designed to reduce the 
magnitude of the meal effect may be an avenue worth 
exploring in order to improve function in patients with a 
high stool frequency. 
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Background: Postoperative ileus usually lasts for 2-5 days after colonic surgery and may contribute to 
discomfort and pulmonary complications. With multimodal rehabilitation (epidural analgesia, early oral 
nutrition and mobilization, and laxative) defaecation occurs 1-2 days after colonic surgery. The aim of 
this study was to assess the transit rate of the entire gastrointestinal tract after colonic resection with 
multimodal rehabilitation. 

Methods: Gastrointestinal motility was assessed by means of a scintigraphic method in 12 patients 
undergoing open colonic resection with multimodal rehabilitation and in 12 matched healthy 
volunteers. After intragastric or oral administration of 4 MBq !! ]p-Tabelled diethylenetriamine penta- 
acetic acid, images of the abdomen were taken at 24 and 48 h with a double-headed y camera. 

Results: Patient and volunteer demographics were similar. The first defaecation occurred a median of 
1 day after operation in the patients. Some 57 per cent of the tracer was excreted in faeces of patients 
and 53 per cent in faeces of volunteers (Р > 0:05) within 48 h, indicating rapid recovery of the entire 
gastrointestinal motility after colonic resection with multimodal rehabilitation. 

Conclusion: This study documents early normalization of the entire gastrointestinal motility assessed 
by an '!'In scintigraphic method in patients undergoing open colonic resection with a multimodal 


rehabilitation programme. 
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Introduction 


Colonie surgery is usually followed by postoperative 
paralysis for 2-5 days. As postoperative paralysis serves 
no useful purpose and may contribute to abdominal 
distension, discomfort and pulmonary complications, 
methods to improve early normalization of postoperative 
gastrointestinal function are warranted. 

Previous work has shown that defaecation occurs l- 
2 days after colonic resection with continuous epidural 
analgesia, enforced oral nutrition and mobilization, cisa- 
pride and laxative’. The duration of paralysis was assessed 
by the time to first defaecation, and the question remains 
whether multimodal rehabilitation. improves the entire 
gastrointestinal transit or whether the effect reflects only 
distal rectosigmoid emptying. 

The aim of this study was to assess the transit rate of the 
entire gastrointestinal tract using a scintigraphic method 
after colonic surgery with multimodal rehabilitation, and to 
compare the rate with that in matched unoperated controls. 
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Patients and methods 


Twelve consecutive patients undergoing open colonic 
resection with a multimodal rehabilitation programme’, 
including continuous epidural analgesia for 48 h with 
infusion of 0.25 per cent bupivacaine with morphine 
(0.05 mg/ml) 4 ml/h, no nasogastric tube, early post- 
operative oral nutrition and mobilization, oral cisapride 
20 mgand magnesia 1 gevery 12 h, were compared with 12 
normal matched volunteers. The volunteers had a normal 
defaecation pattern and did not receive any medication that 
might modify bowel motility. 

Gastrointestinal transit was assessed by means of a | 
camera technique’. A liquid tracer comprising 4 MBc 
lTn-labelled — diethylenetriamine — penta-acetic — acic 
(DTPA) was injected into the stomach via a nasogastric 
tube at the end of the surgical procedure. The volunteer: 
swallowed the tracer with 100 ml water, after which image: 
of the abdomen were taken. Further abdominal images o 
both patients and volunteers were taken after 24 and 48 h 
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All images were obtained with subjects in supine position by 
means ofa double-headed camera equipped with medium- 
energy general-purpose collimators and interfaced with a 
dedicated computer (Maxxus, Star 4000i; GE Medical 
Systems, Milwaukee, Wisconsin, USA). Furthermore, 
radioactivity in pooled vomit and pooled stools from the 
patients for each 24-h period was measured with the y 
camera. All acquisitions lasted for 4 min. 

The following regions of interest were used for integra- 
tion of radioactivity on abdominal images: stomach, small 
intestine, ascending and transverse colon, descending colon 
including splenic flexure, and sigmoid colon including 
rectum. The counts were corrected for physical decay, and 
the geometric means of anterior and posterior counts were 
used as attenuation correction’. Vomit and stools were 
placed directly on the collimator of one head of the ycamera 
during measurements. 

For reliable comparison with counts from gastrointest- 
inal segments, the unattenuated counts from vomit and 
stools (100)) were scaled down by means of the formula: 
lx) = (0) X e(- u; X x), where u; denotes the linear 
attenuation coefficient (ст!) for !!!1п photon energy in 
water and x denotes half ofthe patient's thickness (cm) ofthe 
abdominal dimension of the anterior-posterior plane. 

Finally the percentage distribution of radioactivity in 
vomit, abdominal regions of interest and stool was 
calculated from the sum of radioactivity at 24 and 48 h. 
For the calculation of these regional distributions in 
volunteers, the amount of radioactivity passed with stools 
was found indirectly by subtraction of total decay and 
attenuation-corrected abdominal counts from initial 
attenuation-corrected gastric counts. The geometric centre 
was calculated as the segment number (1, ascending and 
transverse colon; 2, descending colon; 3, sigmoid colon and 
rectum; 4, faeces) where 50 per cent of radioactivity lay on 
either side. Thus, the higher the segment number, the faster 
the colonic transit’. 

The study was approved by the local ethics committee 
and written informed consent was obtained beforehand. 


Statistical analysis 


Data are presented as median (range). The Mann-Whitney 
test was used to analyse statistical differences between 
groups. P « 0-05 was considered significant. 


Results 


Patient and volunteer demographics were similar. There 
were seven women and five men in each group; the median 
(range) age of patients was’ 73 (49—89) years and that of 
controls was 71 (49-87) years. Colonic resection consisted 
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of seven right hemicolectomies and five sigmoid resections. 
Defaecation occurred in six ofthe patients within 24 h after 
operation and in the remaining six patients between 24 and 
48 h. Gastrointestinal transit in the patients and volunteers 
is shown in Table 1 and an example of the scintigraphic 
appearance in a patient is shown іп Fig. 1. From Table 1 it 
appears that gastrointestinal transit was almost identical in 
patients and volunteers. In seven patients, median 43 (range 
1-52) per cent of the tracer was vomited within the first 24 h 
after operation, but not in the volunteers. No patient 
vomited tracer between 24 and 48 h. Excluding the early 


Table 1 Distribution of !''In-labelled diethylenetriamine penta- 
acetic acid and the geometric centre in the gastrointestinal 
tract of patients undergoing colonic surgery and in healthy 
volunteers 24 and 48 h after administration of tracer 






“Vomit (n 0) _ 
Stomach — 
Small bowel 








Values are median (range). DTPA, diethylenetriamine penta-acetic acid 





b 48h 


а 24h 


Fig. 1 Scintigraphic images showing the distribution of tracer 
a 24 and b 48 h after sigmoid resection. Arrows indicate the 
position of the geometric centre of tracer 
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tracer vomited, 57 per cent of the tracer was excreted in 
faeces within 48 h in the patients and 53 per cent in the 
volunteers (P > 0-05), indicating that gastrointestinal tran- 
sit was normal with the multimodal rehabilitation regimen 
and that the short time to defaecation also reflected early 
normalization of whole gut transit. The power of the study 
to detect a 50 per cent difference in excretion of radio- 
activity between normal controls and the postoperative 
patients was 0-8 with a type I error of 5 per cent. 

None of the patients received additional opioid analgesia 
during the postoperative course. Patients were discharged a 
median of 2 (range 2-5) days after operation, and no patient 
had constipation or symptoms of ileus after discharge. Two 
patients had complications (one wound infection, one 
wound dehiscence) within the first 30 days. 


Discussion 


This study is the first to demonstrate assessment of regional 
gastrointestinal transit using the ! In scintigraphic method 
in postoperative surgical patients. The results show that a 
multimodal rehabilitation regimen with continuous epi- 
dural analgesia, early oral nutrition and mobilization, 
cisapride and laxative treatment with magnesia leads to 
normal gastrointestinal transit within 48 h, corresponding 
to the previous demonstration of a shorter time until first 
postoperative defaecation?. Although approximately half 
the patients vomited some tracer within the early (less than 
24 h) postoperative period, this did not occur after 24 h, 
confirming only a short-lasting gastric paralysis’. These 
findings may have major clinical implications, as paralytic 
ileus may contribute to postoperative pain, discomfort and 
pulmonary morbidity. 

The relative contribution of epidural analgesia, early oral 
nutrition, cisapride and magnesia is unknown. Several 
randomized trials have shown that continuous epidural 
analgesia reduces ileus', whereas the effect of early oral 
nutrition per se without epidural analgesia is debatable’. The 
effect of cisapride is probably small because a prokinetic 
effect has been demonstrated in only about one-half of the 
randomized controlled studies’. However, cardiac side- 
effects have recently been reported with cisapride, thereby 
preventing further use’. Postoperative treatment of paraly- 
tic ileus with laxatives represents an interesting concept, but 
has not been evaluated in randomized studies'. Two 
preliminary uncontrolled studies in patients undergoing 
radical hysterectomy showed early normalization of gastro- 
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intestinal function with the combined use of early nutrition 
and laxative treatment with oral sodium phosphate? or with 
oral magnesia and bisacolic suppositories’. The inhibitory 
effect of opioids on postoperative gastrointestinal transit is 
well known’, and the reduced opioid regimen used in the 
present study” may have had a positive effect in this respect. 
Future studies must clarify the relative importance of the 
individual factors in reducing postoperative paralytic ileus. 

In summary, these results have documented early 
normalization of whole gut transit in patients undergoing 
colonic resection with epidural analgesia, early oral nutri- 
tion and mobilization, cisapride and laxatives, as assessed by 
an ' In scintigraphic method. These results may have 
important clinical implications, as early postoperative 
enteral nutrition may reduce catabolism and infectious 
complications. 
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Total mesorectal excision preserves male genital function 
compared with conventional rectal cancer surgery 
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Background: The introduction of total mesorectal excision (ГМЕ) has been shown to improve local 
recurrence rates in rectal cancer. The present study investigated the impact of this more extensive and 
radical procedure with regard to autonomic pelvic nerve function. 

Methods Patients with resected primary rectal cancer were interviewed by means of a questionnaire 
asking about preoperative and postoperative urinary bladder and genital function. The results in 
patients after rectal cancer surgery without TME (group 1; я = 29) were compared with those obtained 
after introduction of the TME technique (group 2; ж = 31). Patients in group 2 were older and had a 
lower level of anastomosis than patients in group 1. Other patient, treatment and tumour characteristics 
were comparable between the groups. 

Results: Newly acquired and permanent symptoms of bladder dysfunction after rectal excision were 
present as follows (group 1 versus group 2): difficulty in bladder emptying 7 versus 19 per cent; sensation 
of incomplete bladder voiding 17 versus 17 per cent; urgency 17 versus 14 per cent; incontinence 10 
versus 3 per cent; dysuria 7 versus 7 per cent; and dribbling 14 versus 8 per cent. Male patients stated the 
following sexual functions before operation/after operation in group 1 versus group 2: interest in sex 80 
per cent/40 per cent versus 63 per cent/37 per cent; sexually active 67 per cent/7 per cent versus 53 рег 
cent/22 per cent; impotence 75 per cent/6 per cent versus 58 per cent/26 per cent; ability to have 
intercourse 75 per cent/13 per cent versus 67 per cent/29 per cent; ability to achieve orgasm 88 per cent/ 
13 per cent versus 76 per cent/47 per cent; and orgasm with ejaculation 88 per cent/9 per cent versus 76 
per cent/53 per cent. 

Conclusion While both conventional rectal cancer surgery and TME result in similarly favourable 
postoperative bladder function, both techniques decrease sexual function. However, TME offers a 
significant advantage with regard to preservation of postoperative sexual function in men and 
constitutes a true advance in rectal cancer surgery compared with conventional techniques. 
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introduction 


In the Western world, colorectal cancer is the most 
common malignancy of the alimentary tract! and the 
rectum is the most frequently involved site, bearing about 
35 per cent of all colorectal tumours’. Two of the main 
problems of rectal cancer surgery are local recurrence and 
pelvic autonomic nerve damage. The incidence of sexual 
dysfuncnon following conventional rectal surgery, i.e. 
rectal surgery without consideration of the anatomical 
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planes of the pelvic fascia and pelvic autonomic nerves, is 
reported to be as high as 94 per cent? and the incidence of 
bladder dysfunction has been documented at 73 per сеп. 
Clearly, adequate removal of the tumour is the first priority 
of surgery. This can be achieved with total mesorectal 
excision (TME)°, which is gaining in acceptance’. TME is 
characterized by a sharp dissection between the parietal and 
visceral planes of the pelvic fascia. The principle of this 
technique is ем bloc removal of the complete rectum and 
mesorectum together with any potential spread of cancer 
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into the perirectal fat, leaving negative surgical margins. 
Local recurrence rates of 8 per cent and less are now 
reported from several institutions??. In comparison to 
conventional rectal resection, the TME procedure is more 
radical and extensive, and therefore has a potentially adverse 
effect on pelvic autonomic nerve function. On the other 
hand, TME demands a more precise dissection, respecting 
the anatomical planes and preserving the autonomic pelvic 
nerves that are adjacent to the resection plane. TME was 
introduced as a standard technique for treatment of 
resectable rectal cancer in the authors' department in the 
second half of 1995. The aim of this study was to investigate 
the influence of TME on urogenital function. 


Patients and methods 


From November 1993 to September 1998, 133 consecutive 
patients underwent surgery for rectal cancer, defined as 
adenocarcinoma within 15 cm of the anal verge. A 
questionnaire regarding preoperative and current urogen- 
ital function was sent to all 87 patients who were alive in 
December 1998 after radical rectal cancer surgery. A 
minimum postoperative follow-up of 3 months was 
obtained for each patient. Sixty-three patients answered 
the questionnaire (response rate 72 per cent) and 60 
questionnaires contained reliable data. 

The questionnaire consisted of questions relating to 
difficulty in bladder emptying, sensation of incomplete 
bladder voiding, dribbling, urgency, leakage of urine, 
dysuria and frequency of micturition. The sexual function 
section of the questionnaire included questions concerning 
libido, sexual activity and orgasm in all patients; arousal, 
vaginal lubrication and dyspareunia in women; and ability 
to have erection, ejaculation and sexual intercourse in men. 
Except for frequency of micturition, all questions had four 
possible answers: never, rare, frequent or always. The first 
two categories were classified as absence of a specific 
symptom, the latter two as presence of a specific symptom. 
To detect subjective functional deterioration the questions 
comprised preoperative and postoperative urogenital func- 
tion. 

The conventional rectal excision consisted of a dissection 
ofthe superior rectal artery and further preparation towards 
the pelvis directly on the aortic bifurcation and the common 
iliac arteries. Posterior mobilization ofthe rectum was done 
bluntly by the surgeon's hand whereas the mesorectum was 
sharply dissected laterally on both sides between clamps 
with suture ligation. Anteriorly, either sharp or blunt 
dissection was used. No specific attention was paid to 
autonomic nerve preservation. Therefore, the superior 
hypogastric plexus, hypogastric nerves and the inferior 
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hypogastric plexus were at high risk of accidental removal, 
tearing or suture entrapment. 

The technique of TME as described by Heald er 47^ 
involved complete removal of the mesorectum and the 
mesentery containing the inferior mesenteric artery and 
vein by meticulous sharp dissection of the avascular plane, 
the so-called holy plane'?, between the parietal and visceral 
pelvic fascia. Anteriorly, the specimen included the intact 
Denonvillier’s fascia and the peritoneal reflection. 
Autonomic nerve preservation consisted of identification 
and sparing of the preaortic superior hypogastric plexus and 
the bilateral hypogastric nerves that join the sacral 
parasympathetic nerves (nn. erigentes) to form the inferior 
hypogastric plexus anterolaterally on both sides. At this 
point, little autonomic nerves branching off the inferior 
hypogastric plexus directly into the rectum required 
division and damage to the inferior hypogastric plexus itself 
was avoided. Exceptionally, locally advanced rectal tumours 
with adherence or infiltration necessitated sacrifice of these 
pelvic nerve structures to obtain a clear lateral resection 
margin. By the end of 1995 the surgeons' technique was 
considered to have improved substantially, and it was 
possible to obtain rectal specimens completely surrounded 
by intact mesorectum along the holy plane and to preserve 
the pelvic autonomic nerves. 

The impact of TME on pelvic nerve preservation was 
investigated in two groups with similar patient character- 
istics and treated by the same team of surgeons: 29 patients 
in group 1 underwent conventional rectal cancer surgery 
from 1993 to 1995, and 31 in group 2 underwent mesorectal 
excision from 1996 to 1998. Within group 2, 28 patients had 
total mesorectal excision and three had partial mesorectal 
excision. Patient, treatment and tumour-related character- 
istics of both groups are listed in Table 1. 


Statistical analysis 


Results were expressed as mean(s.e.m.) or median (range). 
Differences between the two groups (conventional surgery 
versus TME) regarding age, distances of tumour and of 
anastomosis from anal verge, and frequency of micturition 
(quantitative data) were analysed with a Mann-Whitney U 
test. Differences in the remaining patient, treatment and 
tumour characteristics (categorical data) were calculated by 
the use ofa д? test. Postoperative urogenital functions were 
compared with the preoperative data as well as between 
groups 1 and 2 by the x^ test. Differences between 
preoperative and postoperative frequencies of micturition 
within the same group were examined by the use of a 
Wilcoxon signed rank test. Statistical significance was 
attributed at the 5 per cent level. The Winstat (version 5.3; 
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Table 1 Patient, treatment and tumour characteristics 





TI з ^ ^ РУ + ^ x E ^ ГЕ . Hm 2 
"Union Internacional Contra la Cancrum classification. * Before or after operation. TME, total mesorectal excision. n.s., not significant. y? test. 


$Mann-Whitney U test 


Table 2 Bladder function before and after operation 





"Considering all patients; texcluding patients who already had poor function before surgery (y^ test). TME, total mesorectal excision. n.s., not significant 


Microsoft Corporation, Redmond, Washington, USA) 
computerized statistical analysis system was used. 


Results 


Data on urinary function are summarized in Table 2, except 
for frequency of micturition. Even before rectal cancer 
surgery, 0-19 per cent of the patients with rectal cancer 
suffered often or always from one or more symptoms of 
arinary dysfunction. There was no significant difference in 
arinary symptoms between patients who had conventional 
*ectal cancer surgery (group 1) and those who had TME 
group 2), either in the preoperative occurrence of 
iymptoms or as a consequence of the operation, other 
chan more frequent difficulty in emptying the bladder 
following TME. However, this difference was not sig- 
nificant if patients already affected before surgery were 
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excluded from both groups. None of the urinary symptoms 
was found significantly more often after than before 
operation, apart from a more frequent sensation of 
incomplete bladder voiding in group 1. Some patients 
even reported improved urinary function following rectal 
cancer resection: two patients in each group had less 
urgency; one patient in each group declared improvement 
in the sensation of incomplete bladder voiding and of 
discomfort during micturition; one patient in group 1 no 
longer suffered from incontinence; three patients in group 2 
noted improved bladder voiding and two patients improved 
with respect to terminal dribbling. 

The mean frequency of micturition per 24 h increased 
from 5-3(0-4) before operation to 6-7(0-4) after resection in 
group 1 (P < 0-001) and from 6.3(0-4) to 6.7(0-4) in group 2 
(P > 0-1). The postoperative increase in frequency was 
significantly higher in group 1 than in group 2 (P « 0-03). 
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BB TME, preop. 
ll ME. postop. 


Г] Conventional, preop. 






* 


Percentage of patients 





Sex active 


Fig. 1 Frequency of six different features of male genital 
function in group 1 (conventional rectal surgery) and group 2 
(total mesorectal excision; TME) before and after operation. 
Preop., before operation; postop., after operation. "P « 0.05, 
+P < 0-001 (y? test) 


Fig. 1 shows the preoperative and postoperative impair- 
ment of male genital function in both groups. Compared 
with conventional rectal cancer surgery, TME significantly 
preserved the ability to achieve orgasm and to ejaculate. 
"These differences still remained significant if patients with 
pre-existing poor genital function were excluded from the 
statistical analysis. In this subgroup analysis, preserved 
erectile function was significantly more common in the 
TME group than after conventional surgery (P « 0-05). If 
preoperative sexual function was compared with the current 
postoperative function within each group, the functional 
deterioration as a consequence of conventional surgery was 
highly significant (P « 0.001 for five of six symptoms) 
whereas in the TME group only the ability to have erection 
and intercourse was significantly reduced (P « 0-05) 
(Fig. 1). 

Of the 24 women, 14 refused to answer the detailed 
questions, specifically for sexual function. Their reasons for 
not completing this part of the questionnaire were: sexual 
inactivity (eight patients), shame (two) and not specified 
(four). The remaining ten women (four in group 1 and six in 
group 2) stated the following sexual functions before 
operation/after operation in group 1 versus group 2: interest 
in sex 33 per cent/33 per cent versus 43 per cent/29 per cent; 
sexually active 0 per cent/0 per cent versus 18 per cent/14 per 
cent; arousal 25 per cent/25 per cent versus 50 per cent/33 
per cent; vaginal lubrication during arousal 33 per cent/33 
per cent versus 17 per cent/Ü per cent; and ability to achieve 
orgasm 25 per cent/25 per cent versus 40 per cent/50 per 
cent. 
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None of the men or women declared improvement in any 
of the genital functions after rectal surgery. 


Discussion 


Surgical performance has been shown to be one of the most 
important prognostic factors in patients with rectal 
cancer!!. In the quest for reduced recurrence rates and 
improved survival after surgery for rectal cancer, excision 
techniques have become more radical^*". Mesorectal 
excision can improve these results"? but, unless meticulous 
attention is paid to autonomic nerve preservation, this more 
radical approach may theoretically result in impotence. 
This study investigated the influence ofthe TME technique 
on the outcome of urogenital function following rectal 
cancer surgery. 

Regarding urinary function alone, the incidence of pelvic 
surgery-related impairment was rather low and not 
significantly different between group 1 (conventional 
surgery) and group 2 (TME technique). However, the 
level of anastomosis in group 2 was significantly lower in the 
pelvis than in group 1, and therefore the likelihood of 
damaging the delicate inferior hypogastric plexus, the 
sympathetic-parasympathetic control site for the urinary 
bladder, was higher in group 2. TME may be regarded as 
beneficial since this procedure, although more radical, did 
not increase the percentage of patients with postoperative 
urinary dysfunction. The higher postoperative frequency of 
micturition in group | might be an expression of incomplete 
bladder voiding in some patients, although the incidence of 
the corresponding subjective feeling was not significantly 
different between both groups. Surprisingly, a few patients 
in each group showed improvement in urinary bladder 
function after the operation. It might be speculated that 
some bulky rectal tumours can provoke bladder symptoms 
that vanish with removal of the tumour. 

Introduction of the well defined and standardized 
technique of TME led to a significant reduction in sexual 
dysfunction in men compared with the results obtained with 
the conventional technique. TME reduced postoperative 
impotence in half and the inability to achieve orgasm in 
more than half compared with the conventional technique. 
One of the most striking findings was that, in contrast to 
conventional rectal cancer surgery, TME completely 
avoided the retrograde ejaculation. 
Apparently, the hypogastric nerve descending on both 
sides from the preaortic superior hypogastric plexus is at 
high risk of damage during conventional blunt dissection of 
the rectum", Furthermore, if the surgeon is not familiar 
with the TME technique there may be some difficulty 
entering the correct plane at the pelvic brim and preserving 


problem of 
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a thin layer of preaortic connective tissue that contains the 
superior hypogastric plexus and the hypogastric nerves. 

The better results in the TME group cannot be attributed 
to a bias from positive patient selection, i.e. group 2 
representing the more favourable patients. On the contrary, 
better results would be expected in group 1 because the 
median age was less than that of patients in group 2. 
Similarly, the level of anastomosis in group 2 was 
significantly closer to the anal verge than that in group 1. 
This demonstrates that a more radical resection in the 
correct plane preserves the autonomic pelvic nerves 
significantly better than conventional, partly blunt dissec- 
tion. These data indicate that TME offers a significant 
advantage with regard to postoperative sexual function in 
men and constitutes real surgical progress compared with 
conventional techniques. 

The data on postoperative sexual function in women are 
not conclusive, since a high percentage of the female 
patients were sexually inactive and indifferent to sex even 
before the operation. Furthermore, the number of usable 
questionnaires was small since 14 patients did not answer or 
only selectively answered questions regarding sexual func- 
tion, a problem that has been encountered pre- 
viously! 21516 

An important finding was the substantial number of 
patents with rectal cancer complaining of poor urogenital 
function before surgery. Symptoms of preoperative bladder 
disturbance were reported in up to 19 per cent of patients, 
and preoperative loss of potency was reported in 34 per cent 
of all male patients. Similar findings were reported by 
Leveckis etal.. While surgery is responsible for some 
postoperative urogenitory disorders, some patients blame 
surgery for pre-existing conditions that they have difficulty 
accepting. It can be argued that autonomic pelvic nerve 
damage may not be a major concern for patients who 
undergo rectal cancer resection due to senile involution 
because the majority are beyond the age at which they 
engage in regular or frequent sexual intercourse. Despite 
this, the surgeon should aim to preserve the anatomical 
structures necessary for undisturbed urogenital function. 
Every colorectal surgeon and most general surgeons will at 
some point be confronted with younger patients suffering 
from rectal cancer for whom a loss of potency and loss of 
normal sexual function would substantially reduce the 
quality of life. Consistently good functional results can only 
be achieved by the use of and training in this nerve-sparing 
technique. 

This is the first study to investigate the effect of TME on 
urinary and sexual function in comparison to the results 
obtained by conventional rectal cancer surgery, both 
performed by the same team of surgeons and at the same 
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institution. Rectal cancer surgery decreased male sexual 
function but introduction of the TME technique signifi- 
cantly increased the number of men with preserved genital 
function. In addition, surgically acquired bladder dysfunc- 
tion was observed rather infrequently in both groups and 
was not enhanced by the introduction of TME. 
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Background: The anatomy of the anal canal and perianal structures has been imaged using endoluminal 
magnetic resonance imaging (MRI). Phased-array MRI avoids the use of an endoluminal coil that may 
distort anatomy. The aim of this study was to describe the anatomy of the anal canal and perianal 
structures using phased-array MRI. 

Methods: Imaging was performed in 14 men and 19 nulliparous women. The dimensions of the anal 
canal, puborectalis, external anal sphincter, perineal body, superficial transverse perineal muscle, 
bulbospongiosus, ischiocavernosus and anococcygeal body were measured in different planes, and sex 
differences were calculated. 

Results: The lateral canal was significantly longer than its anterior and posterior part (P « 0-001). The 
anterior external anal sphincter was shorter in women than in men (P = 0-01) and occupied, 
respectively, 30 and 38 per cent of the anal canal length (P = 0-001). The caudal ends of the external anal 
sphincter formed a double layer. The perineal body was thicker in women than in men (P « 0-001) and 
easier to define. The superficial transverse muscles had a lateral and caudal extension to the ischiopubic 
bones. The bulbospongiosus was thicker in men than in women (P « 0-001). The ischiocavernosus and 
anococcygeal body had the same dimensions in both sexes. 

Conclusion: Phased-array MRI is a non-invasive technique that allows an accurate description of the 
normal anatomy of the anal canal and perianal structures. 


Paper accepted 8 July 2001 


Introduction 


Over recent decades, knowledge of the anatomy of the anal 
canal and perianal structures has grown rapidly. New 
dissection techniques have revealed major differences 
between the sexes and a new concept of the anal sphincter 
mechanism has been presented*. Endoanal ultrasonogra- 
phy made it possible to describe the normal anatomy of the 
anal sphincters ¿z vivo^?, but it has some limitations. It is 
highly operator dependent and its limited field of view and 
contrast resolution make it less suitable for the study of 
pelvic floor muscles. Magnetic resonance imaging (MRI) 
with an endoanal coil allows a detailed description of both 
the anal canal and perianal structures in three dimen- 
sions ^^. However, the use of an endoanal coil also has major 
disadvantages. Insertion of the coil may be uncomfortable 
and may disturb the anal and perianal anatomy. The 
presence of the coil may be unpleasant or even painful, and 
only structures near the coil can be imaged. 
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Recently, phased-array MRI has been used to obtain 
high-resolution spatial images of the entire anorectal region 
without the disadvantages of endoanal MRI or ultrasono- 
graphy. 

Functional disorders of the anorectum may be caused by 
injury to the anal canal or perianal structures. Phased-array 
MRI has the potential to detect this structural damage"! 
but, to do so accurately, a detailed knowledge of the normal 
anatomy in three dimensions is needed. 

The aim of this study was to describe normal, undis- 
turbed anatomy of the anal canal and perianal structures in 
both men and nulliparous women using high-resolution 


phased-array MRI. 


Methods 


Nineteen nulliparous women and 14 men with no history 
of anorectal disease or surgery were examined. All gave 
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informed consent. The institutional ethics committee 
approved the study. 


Magnetic resonance imaging 


MRI was performed at 1-5 Tesla (Gyroscan, Powertrak 
6000, NT release 6.2.1, 23.0 mT m^, rise time 0.2 ms, 
slew rate 105 T m^! s^*; Philips Medical Systems, Best, 
The Netherlands). АП subjects were positioned supine with 
their pelvis centred on the proximal end of a quadrature 
phased-array spine coil in a feet-first position. Sequences 
used were a Tl-weighted, two-dimensional, turbo spin 
echo (TIW TSE: TR/TE 656/10 ms, 5 echo train length, 
8-mm slice thickness, 0-8-mm gap, four signal averages, 
166 X 256 matrix, 25-cm field of view (FOV), 1.4-min 
acquisition time) and a [2-weighted, two-dimensional, 
turbo spin echo (T2W TSE: TR/TE 3427/150 ms, 25 echo 
train length, 3-mm slice thickness, 0-3-mm gap, eight signal 
averages, 175 X 256 matrix, 20-cm FOV, 2-64-mm? voxel 
size, 6-5-min acquisition time). T2W sequences were 
obtained in sagittal, coronal and axial planes. The TIW 
TSE sequence was obtained in the axial plane and served for 
accurate planning of the coronal and axial T2W sequences 
as it was important to angle these planes exactly parallel and 
perpendicular to the long axis of the anal canal. Patients did 
not receive bowel preparation and no catheters were 
inserted in the anal canal during the procedure. The total 
scan time of the phased-array MRI was 20 min. 


Image review and measurements 


Images were stored on an optical disk and reviewed at an 
Easy Vision Workstation (Philips Medical Systems). The 
internal anal sphincter was slightly isointense to hyper- 
intense relative to striated muscle tissue. Fat tissue was 
hyperintense. Measurements were performed using soft- 
ware callipers on a 0-01-mm scale. Values were expressed in 
millimetres. Measurements of ‘length’ were made along the 
craniocaudal axis in the sagittal or coronal plane, measure- 
ments of ‘thickness’ along the anteroposterior axis in the 
axial or sagittal plane, and measurements of ‘width’ along 
the lateral axis in the coronal plane. Within a chosen plane, 
each structure was measured at its largest dimension. 
Bilateral structures were measured on the left side. Anal 
canal length was measured from the most cranial border of 
the puborectalis to the most caudal border of the external 
anal sphincter (EAS). Only terms listed in Terminologia 
Anatomica’? were used. 


Statistical analysis 


Values are given as median (range). Ninety-five per cent 
confidence intervals (c.i.) for the difference between 
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medians were calculated. The Mann-Whitney U test was 
used for comparisons between sexes and the Kruskal-Wallis 
test for comparisons between anterior, lateral and posterior 
components of the anal canal. P < 0-05 was considered 
significant. 


Results 


The male and female groups had a similar age distribution 
with a median (range) age of 27 (19-57) and 32 (19- 
68) years respectively. 


Length of anal canal components 


Results are given in Table 1. The length of the lateral anal 
canal was significantly greater than that of its anterior and 
posterior parts. Women had a longer lateral anal canal than 
men. The anterolateral part of the puborectalis was 
significantly longer than its lateral and posterior parts. 
The lateral part of the EAS was significantly longer than its 
anterior and posterior part. In women, the EAS was shorter 
anteriorly and longer posteriorly than in men. The anterior 
EAS occupied 30 per cent of the anal canal in women and 38 
per cent in men (95 per cent c.i. — 15 to -4; P = 0-001). The 
posterior part of the puborectalis occupied 31 per cent of 
the anal canal in women and 33 per cent in men (95 per cent 
c.i. — П to 0; P not significant). 


Table 1 Sex differences in the length of anal canal components 







Anal canal - 
: Anterior 





ci, Confidence interval of median differences between sexes; n.s. not 
significant. *Mann-Whitney U test for comparisons between sexes; 
TKruskal- Wallis test for comparisons between anterior, lateral and 
posterior components of the anal canal 
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а Male 





C Male 











d Female 


Fig. 1 Coronal phased-array magnetic resonance images of the anal canal and perianal structures; a male and b female anatomy 
anterior to the anal canal, c male and d female anatomy through the mid-anal canal. BL. bladder; EAS, external anal sphincter; ІО, 


internal obturator muscle; IG, intersphincteric groove; IB, ischiopubic bone; LA, levator ani; PR, puborectal muscle; STP, superficial 


transverse perineal muscle 


Configuration of the anal canal 


'The EAS appeared as the outermost hypointense layer 
surrounding the lower part of the anal canal. In the coronal 
plane, the caudal ends of the EAS folded inwards and 
upwards, forming a double layer (Fig. 15,4). The length of 
the inner layer of the EAS was 7 (5-13) mm in men and 7 (5- 
11) mm in women. The inner layer was separated from the 
internal anal sphincter by the intersphincteric groove, 
which measured 2.5 (2-7) mm in men and 3 (2-5) mm in 
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women. In the sagittal plane, caudal fibres from the outer 
laver of the EAS extended anteriorly and posteriorly to 
connect with the bulbocavernosus and anococcygeal body. 
Fibres from both the inner and outer layer bent upwards, 
forming the anterior EAS (Fig. 2a,b). There was no 
difference between the thickness of the anterior EAS in 
men (3 (2—7) mm) and women (3.5 (2-7) mm). 

The puborectalis surrounded the upper lateral and 
posterior parts of the anal canal. Anterolaterally, the 
puborectalis became longer and wider, forming the pubo- 
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а Male 





b Female 


Fig. 2 Sagittal phased-array magnetic resonance images of the anal canal and perianal structures; a male and b female anatomy in the 
mid-sagittal plane. AC, anococcygeal body; BL, bladder; BS, bulbospongiosus; EAS, external anal sphincter; PB, perineal body; PT, 


prostate; PU, pubic bone; UT, uterus; VA, vagina 


perinealis (Fig. 35,4). The distance between the left and 
right puboperinealis measured 18 (10-24) mm in men and 
15 (11-21) mm in women. In 30 per cent ofthe subjects, the 
puborectalis overlapped the EAS for a distance of between 2 
and 5 mm in the mid-coronal plane. In the axial plane, the 
anteroposterior axis of the anal canal was longer than the 
lateral axis (Fig. 3). 


Dimensions of perianal structures 


The dimensions of different perianal structures are given in 
Table 2. The perineal body in women was clearly visible as a 
separate anatomical structure located between the posterior 
vaginal wall and the anterior anal canal (Fig. 2). In men, the 
perineal body was smaller and more difficult to define (Fig. 
2a). In the axial plane, the male perineal body appeared as a 
central point connecting the different perineal muscles 
(Fig. За). 

In the axial plane, the superficial transverse perineal 
muscle was most often seen as a wide and thin muscular 
layer cranial to the anterior EAS and connected to the 
perineal body (Fig. 34,Р). In the coronal plane, the left and 
right superficial transverse perineal muscles were separated 
medially by the posterior and caudal parts of the bulbo- 
spongiosus muscles. They inserted laterally into the fascia 
of the ischiocaverous muscles and the periosteum of the 
ischiopubic bone (Fig. 1a,b). 

Both the ischiocavernosus and bulbospongiosus were 
clearly visible (Fig. 35,c). The latter was thicker in men. 
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The anococcygeal body was defined in the sagittal plane 
by the pubococcygeal tendon cranially and the attachment 
of the posterior fibres of the EAS caudally. It was more or 
less elliptical (Fig. 2a,b). 


Discussion 


The changing configuration of the different parts of the anal 
canal and perianal structures requires multiple measure- 
ments at different levels and different dimensions for 
accurate description, Sex differences need to be taken into 
account and anatomical structures must be intact and 
undisturbed when studying normal anatomy. To the 
authors’ knowledge, this is the first imaging study of the 
anal canal and perianal structures that meets all these 
requirements. 

The anal canal was found to be asymmetrical in the 
sagittal plane. It had approximately the same length 
anteriorly and posteriorly, but was longer in the mid- 
coronal plane because of a longer EAS. Absolute measure- 
ments of anal canal length in the mid-coronal plane were 
similar to those in a previous report using the same 
technique'! but smaller than those found when using 
MRI with an endocoil^?. The endoanal coil possibly 
elongates the anal canal. 

The lateral part of the female anal canal was longer than 
that of the male. Rociu eta/.* did not find a difference in 
lateral anal canal length between the 50 men and 50 women 
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а Male 


b Female 





C Male 


d Female 


Fig. 3 Axial phased-array magnetic resonance images of the anal canal and perianal structures; a male and b female anatomy at the mid- 


anal level, c male and d female anatomy at the proximal anal level. BS, bulbospongiosus: EAS, external anal sphincter; IC, 


ischiocavernosus; PB, perineal body; PP, puboperinealis; PR, puborectalis; STP, superficial transverse perineal muscle 


examined. The anterior EAS was significantly shorter in 
women than in men, confirming other reports". The 
median length and thickness of the female anterior EAS 
were 1l and 3 mm respectively. The median sectional area 
of the anterior EAS is therefore only 33 mm”. These small 
dimensions explain why a relatively small obstetrical tear 
may have a devastating effect on faecal continence and why 
it can be very difficult to identify the EAS while performing 
a primary or secondary sphincter repair after an obstetrical 
injury. 
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The anterior EAS occupied only 30 per cent of the female 
anal canal. Because the puborectalis sling is open anteriorly, 
the cranial 70 per cent of the anterior anal canal is not 
covered by striated muscle, forming an anatomical ‘gap’. 
Differentiating this gap from a sphincter defect may be 
difficult during anal endosonography and may, in inexper- 
ienced hands, be a cause of false-positive reporting of 
anterior EAS defects. Laterally, the superficial EAS formed 
a double layer, reaching more caudally than its anterior or 
posterior parts. 
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Table 2 Sex differences in the dimensions of perianal structures 





c.i, confidence interval of median differences between sexes; 
STP, superficial transverse perineal muscle; n.s. not significant. 
*Mann-Whitney U test for comparisons between sexes 


The EAS has previously been subdivided by anatomical 
dissection into three parts: subcutaneous, superficial and 
deep. Other investigators have distinguished only two parts, 
subcutaneous and deep'. MRI has not resolved this question 
as both trilaminar" and bilaminar^? arrangements of the 
EAS have been described. In this study, the EAS could be 
subdivided into a deep and superficial part in most 
individuals, although a clear demarcation was often absent. 

Williams eral.” described an overlap between the EAS 
and the puborectalis. In the present study such an overlap 
was recognized in only 30 per cent of individuals. 

The term puboperinealis is not yet established in the 
surgical literature. It is the medial compartment of the 
puborectalis anterolateral to the anal canal. The pubo- 
perinealis has a rounded, triangular shape on both MRI and 
endoanal ultrasonography. It is closely related to the 
bladder base and membranous urethra. The left and right 
puboperinealis are sutured together when performing an 
'anterior levatorplasty' procedure. It has been suggested 
that this procedure, in relation to radical prostatectomy, 
leads to a distortion of the puborectalis sling, thereby 
interfering directly with faecal continence’. 

In both men and women, the perineal body was closely 
related to the EAS and the different perineal muscles, often 
making the exact definition of this complex structure 
difficult. This may be the main reason for the wide range 
of normal values found. Nevertheless, the present findings 
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correspond well with the anatomy of the perineal body as 
described by Oh and Kark? using anatomical dissection and 
histological sections. The perineal body was larger in 
women than in men and was located more anteriorly, closely 
related to the posterior and distal vaginal wall. It may serve 
as protection for the anterior EAS during childbirth. The 
role of obstetrical damage to the perineal body in the 
development of faecal incontinence has not been estab- 
lished and needs further study. Recently, the idea of specific 
repair of the perineal body after perineal injury has gained 
renewed attention! *. 

Hussain ет 41.5 described the female superficial transverse 
perineal muscle as a shield. The present authors have 
confirmed the presence of lateral and caudal extensions of 
the superficial transverse perineal muscle in both men and 
women. These extensions insert bilaterally into the 
ischiopubic bones and are centrally connected to the 
perineal body. They may serve as a bony anchor for all 
perineal structures. Their role in the pathogenesis of 
rectocele needs to be examined. 

The anorectal junction (the caudal and dorsal bend in the 
anorectum) was formed by the puborectal muscle. It may 
therefore be appropriate to replace the term ‘puborectalis’ 
with ‘puborectoanalis’, as suggested by Wendell-Smith". 

An important advantage of phased-array MRI over 
endoanal MRI and endoanal ultrasonography is its wider 
field of view. A single examination provides images of the 
entire lower pelvic region; not only the anal canal and 
surrounding structures are imaged, but also the bladder, 
urethra, prostate, uterus, vagina, cervix, rectum, levator ani, 
rectovesical septum, rectovaginal septum, retrorectal and 
supralevator space. This is important when examining 
patients with anorectal dysfunction because phased-array 
MRI has the potential to detect anal sphincter injury, 
rectocele, cystocele, enterocele and uterine prolapse. This 
aspect needs further study. 
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Background: Prognostic factors are commonly used to help identify women with node-negative breast 
cancer at high risk of recurrence. Although many are available, knowing which risk factor or 
combination of factors to use to estimate prognosis for an individual woman is often difficult. This study 
documented the baseline prognoses for a group of women with node-negative breast cancers, and 
estimated the potential benefits of adjuvant systemic therapy. 

Methode: Ten-year, actuarial, cause-specific survival based on tumour size and histological grade 
using data from the Swedish 'T'wro-County Trial of mammographic screening was calculated for 1200 
women with node-negative cancers of less than 30 mm diameter. The benefits of adjuvant systemic 
therapy for these women were then estimated using the published odds reductions in death from 
adjuvant systemic therapy from the Early Breast Cancer Trialists’ Collaborative Group overview. 
Resulte: The absolute 10-year survival benefits for subgroups of women based on tumour size and 
histological grade were estimated for women aged under 50 years by the addition of chemotherapy, and 
over 50 years by the addition of tamoxifen and/or chemotherapy. 

Conolusions Decisions about adjuvant systemic therapy in women with node-negative breast cancer 
need to be individualized, taking into sccount treatment efficacy and toxicity. The quantitative methods 


presented in this paper facilitate such decisions. 
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Introduction 


A worldwide overview of all randomized clinical trials 
assessing the benefits of adjuvant systemic therapy has 
shown that adjuvant cytotoxic chemotherapy and/or 
hormonal therapy increased disease-free and overall survi- 
val for women with stage I or П breast cancer. Although the 
proportional reduction in the odds of recurrence or death 
from adjuvant systemic therapy was similar for women with 
node-positive or node-negative disease, the absolute 
improvement in disease-free and overall survival varied 
between subgroups of women and with the types ofadjuvant 
systemic therapy’”. 

Adjuvant systemic therapy for women with node-positrve 
breast cancer 15 justified because of the high risk of 
subsequent metastatic disease and the absolute survival 
benefit of up to 10 per cent from treatment’. However, 70— 
95 per cent of women with node-negative disease remain 
disease free 10 years after local therapy. It is important to 
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avoid the morbidity and cost of adjuvant systemic therapy 
for women at low risk of recurrence and to identify high- 
risk, node-negative women who may benefit from adjuvant 
systemic therapy. 

Prognostic factors are used commonly to help identify 
women with node-negative breast cancer at high risk of 
recurrence. Although many potentially useful prognostic 
markers are available, knowing which ones to use or how to 
integrate them to estimate prognosis is often difficult. It is 
particularly difficult to estimate prognosis for a woman 
whose tumour contains both favourable and unfavourable 
prognostic features. Ín a multidisciplinary setting, it is 
possible that the information that women receive regarding 
prognosis and benefits of adjuvant systemic therapy may 
vary from one clinician to another, and be given with 
different emphasis. 

Although there are limitations in using conventional 
prognostic factors such as tumour size, histological grade 
and oestrogen receptor (ER) status to estimate prognosis, 
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the main advantages relate to their routine availability and 
low cost. A better understanding of prognosis using 
conventional pathological predictors of outcome, particu- 
larly for small, screen-detected cancers, and the develop- 
ment of tools to estimate outcomes (with or without 
systemic therapy) should help to make decisions about 
adjuvant therapy". 


Patients and methods 


The Swedish Two-County Trial of screening, published in 
1985, reported breast cancer mortality rates for women 
aged 40—74 years who were invited to screening. A total of 
2459 cancers was diagnosed, 1419 in the invited group and 
1040 in the control group? *. Tumour size was determined 
histologically and histological grade was scored by one 
pathologist in each county according to the Scarff-Bloom- 
Richardson grading system’. The causes of death were 
examined by a panel of investigating clinicians; causes other 
than breast cancer were treated as censored observations in 
the survival analysis. 

The two-county study reported 10-year, actuarial, cause- 
specific survival rates for 1200 women with node-negative 
breast cancer less than 30 mm in diameter, who did not 
receive adjuvant systemic therapy, according to tumour size 
and histological grade’. These data were the basis of the 
model that was developed to assist in estimating the benefits 
of adjuvant systemic therapy. The cause-specific survival 
estimates were adjusted using the published odds reductions 
in death from adjuvant tamoxifen or chemotherapy from the 
Early Breast Cancer Trialists’ Collaborative Group over- 
view. Then, the absolute benefit of adjuvant systemic 
therapy in reducing breast cancer mortality rate! for 
women with breast cancer was estimated, using the 
proportional reduction in the odds of death at 10 years 
that adjuvant hormonal and cytotoxic chemotherapy 
provided. The upper limit of 30 mm tumour diameter was 
chosen because most centres would probably recommend 
systemic therapy for women with larger tumours, irrespec- 
tive of histological grade. Moreover, these women with 
breast cancer were diagnosed and treated during a period 
when adjuvant chemotherapy was not given. 

Follow-up data were updated to December 1998. The 
proportional reductions in the odds of death from hormonal 
and cytotoxic chemotherapy and associated confidence 
intervals were based on the 1995 Early Breast Cancer 
Trialists’ meta-analysis of clinical trials (published in 
1998)'. The Early Breast Cancer Trialists’ Collaborative 
Group stated that ‘the proportional risk reductions can be 
used to provide statistically stable estimates of 10-year 


absolute risk reductions’!”, 
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The absolute, cause-specific survival benefit from sys- 
temic therapy was calculated by subtracting the percentage 
10-year survival from 100 per cent (and therefore determin- 
ing the 10-year case fatality rate) and multiplying the 
difference by the proportional reduction in mortality ( its 
confidence interval) due to the adjuvant therapy. For 
instance, assuming that the cause-specific survival rate for 
a particular group of women was 80 per cent, the fatality rate 
was therefore 20 per cent and a 25 per cent (1/4) reduction in 
the odds of death equated with a 5 per cent absolute benefit 
(20 per cent X 1/4). Similar calculations were performed 
for the upper and lower confidence intervals. For the 
purpose of this study, an absolute cause-specific survival 
benefit of 3 per cent was used as an arbitrary threshold to 
identify subgroups of women who would benefit from 
adjuvant therapy. 


Results 


Table 1 documents the 10-year, actuarial, cause-specific 
survival based on tumour size and histological grade, using 
data collected for women with node-negative breast cancer 
in the Swedish Two-County Trial. The 10-year, cause- 
specific mortality rate increased with pathological tumour 
size. Within each size group, grade 3 tumours were 
associated with a higher mortality rate than grade 1 or 2 
tumours. 

Table 2 shows the estimated survival benefit of adjuvant 
chemotherapy for women with node-negative breast cancer 
aged under 50 years at diagnosis by ER status. The 
reduction in the odds of death for ER-positive women was 
20 + 10 percent; for ER-negative women it was 35 + 9 per 
cent’. The highest proportional reduction in the odds of 
death occurred for ER-negative women, consistent with 


Table 1 Effects of pathological tumour size and grade on 10- 
year actuarial survival for women with node-negative breast 
cancer, aged 40—75 years, in the Swedish Two-County Trial 
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Table 2 Estimated survival benefit of chemotherapy for women aged less than 50 years with node-negative breast cancer of known 
oestrogen-receptor status 





"Values are median (range). }Odds reduction in mortality 35 + 9 per cent; £odds reduction in mortality 20 + 10 per cent. ER, oestrogen receptor 


Table 3 Estimated survival benefit of chemotherapy for women aged 50 years or more with node-negative breast cancer, by age at 


diagnosis 





"Values are median (range). *Odds reduction in mortality 14 + 4 per cent; todds reduction in mortality 8 +4 per cent 


previous reports that ER-negative tumours may be parti- 
cularly sensitive to chemotherapy. Table 2 also shows that 
a median absolute cause-specific survival benefit of at least 3 
per cent would apply for women with ER-negative tumours 
of 15 mm or more in diameter and histological grade 2 or 3. 

Table 3 shows the estimated cause-specific survival 
benefit of adjuvant chemotherapy for women with node- 
negative breast cancer aged at least 50 years at diagnosis, by 
two age cohorts (50—59 and 60—69 years). The improve- 
ments in survival were greater for younger (aged 50- 
59 years) than older (60—69 years) postmenopausal women: 
14 = 4versus8 + 4 percent. These reductions in the odds 
of death were obtained from Figure 2 of the chemotherapy 


overview! 
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Table 4 shows the estimated benefit of adjuvant chemo- 
therapy for women with node-negative breast cancer aged at 
least 50 years at diagnosis by ER status. Similar to women 
aged under 50 years, the mortality reduction was largest for 
women with ER-negative tumours. The reduction in the 
odds of death was 9 + 5 per cent for ER-positive women 
and 17 + 6 per cent for women with ER-negative tumours. 
These reductions in the odds of death were obtained from 
Figure 5 of the chemotherapy overview’. 

Table 5 shows the estimated benefit of adjuvant tamoxifen 
for women with node-negative breast cancer, aged 50 years 
or older, with known ER status. The reduction in the odds 
of death used was 25 + 5 per cent for women with ER- 
positive tumours. These reductions were obtained from 
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Table 4 Estimated survival benefit of chemotherapy for women aged 50 years or more with node-negative breast cancer of known 
oestrogen-receptor status 





*Values are median (range). fOdds reduction in mortality 17 + 6 per cent; odds reduction in mortality 9 £ 5 per cent. ER, oestrogen receptor 


Table 5 Estimated survival benefit of tamoxifen for women aged 50 years or more with node-negative breast cancer of known 


oestrogen-receptor status 





*Values are median (range). Odds reduction in mortality 6 + 4 per cent; todds reduction in mortality 25 + 5 per cent. ER, oestrogen receptor 


Figure 3 of the tamoxifen overview in which it was 
estimated that 96 per cent of women had an ER-positive 
tumour and 82 per cent were 50 years of age or older, at 
diagnosis". For the present analysis, the overall fatality 
reduction of 6 + 4 per cent among the 8000 women with 
ER-negative tumours was used, irrespective of tamoxifen 
duration. Table 5 shows that, for women aged at least 
50 years with ER-positive tumours, a median absolute 
cause-specific survival benefit of over 3 per cent was 
estimated for tumours of 10-19 mm and grade 3, 
ог 20 mm or larger and any grade. However, given 
tamoxifen's association. with few side-effects compared 
with adjuvant chemotherapy, and its impact in reducing 
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contralateral breast cancer, the median threshold could be 
lowered in this setting and treatment could be omitted only 
for women with smal] grade 1 tumours. For women with 
ER-negative tumours, no subgroup reached the median 
threshold of 3 per cent. 

The overview also presented fatality data for the use of 
chemotherapy in addition to tamoxifen. For women aged 
50—69 years, the odds reduction in death from chemother- 
apy and tamoxifen compared with chemotherapy alone was 
11 = 4 per cent. Using the data in Table 5, the additional 
benefit of chemotherapy for women with ER-positive 
tumours was up to 0.9 per cent for tumours of diameter 
20-29 mm. 
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Discussion 


Predicting the clinical course of women with node- 
negative breast cancer ıs difficult. Some women will 
remain disease free after local therapy, whereas others 
will die from recurrent disease. Women at low risk of 
recurrence may, after a full discussion, choose to avoid 
the toxicities of adjuvant systemic therapy, while those 
at high risk of recurrence may choose to accept them 
because of a greater benefit. The desire to individualize 
the treatment of women with node-negative breast 
cancer has led to the use of prognostic factors to 
separate women into groups with different risks of 
recurrence. Although prognostic factors are useful in 
predicting short-term survival, they are of limited use 
in predicting long-term outcome. Many long-term 
survivors from breast cancer had ‘favourable histology’ 
but also had unfavourable prognostic characteristics, 
such as large tumour size and/or nodal involvement". 

In the present study, the cause-specific survival data from 
the Swedish two-county mammographic screening study 
were used to estimate the benefits of adjuvant systemic 
therapy. The 10-year cause-specific survival of women who 
had mammographically or clinically detected breast carci- 
nomas, and who were treated by local therapy alone, was 
based on pathological tumour size and grade’. The 
importance of size as a prognostic factor is underscored 
by the finding that pathological grade deteriorated with 
increasing tumour size. Although there were discordances 
between the two counties in the proportions of grades 1, 2 
and 3 tumours, the relationship of grade with size and nodal 
status with survival was almost identical!*. 

'The Swedish data were used because of their long- 
term follow-up, integrated nodal status and grade; these 
data were based on a population that had predomi- 
nantly node-negative tumours of less than 30 mm 
diameter. Furthermore, the use of 10-year, cause- 
specific survival data as the basis of the model enabled 
the estimation of the impact of adjuvant therapy on 
bresst cancer mortality alone, and avoided the con- 
founding effects of natural deaths. 

Several] steps are necessary when making a decision 
about treatment. Initially, the clinician must estimate 
an individual patient's prognosis based on all available 
information. If the pathological tumour size and grade 
are known, then the 10-year cause-specific survival can 
be estimated from Table 1. 

After cause-specific survival has been estimated, all 
potential treatment options need to be considered. The 
type of adjuvant therapy to be considered is influenced 
by the woman’s age, menopausal status and hormone 
receptor status. The efficacy of different adjuvant 
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therapies needs to be determined. The reduction m 
the odds of death and subsequent absolute increase in 
10-year cause-specific survival attributable to different 
therapies can be estimated from Tables 2-5. 

Lastly, the benefits of treatment must be weighed 
against the cost and toxicity of therapy. The known 
potential toxicities of cytotoric chemotherapy and 
tamorifen have been well described. The short-term 
toxic effects of chemotherapy include nausea, vomiting, 
alopecia, mucositis and neutropenia. These are gener- 
ally well tolerated and are reversible. However, the 
long-term complications are potentially more serious 
and include the possibility of premature ovarian failure 
and the induction of early menopause. If an anthracy- 
cline is used, there remains the possibility of cardio- 
myopathy. Tamoxifen may induce hot flushes and other 
menopausal symptoms, and is also associated with a 
small risk of thromboembolism and endometrial cancer. 

For some women, specific types of therapy-induced 
toxicity may be sufficient reason to reject adjuvant 
therapy, whereas others may feel that the toxicity of 
therapy is acceptable in return for the possibility of 
living longer. Similarly, the threshold of risk for relapse 
and death for which a therapy becomes worthwhile will 
vary from patient to patient depending on the levels of 
risk and benefit that a woman is willing to accept. 

While it is possible to recommend specific thresholds 
of risk above which adjuvant therapy should be 
recommended, women should be involved in making 
decisions when the benefits are communicated ın ways 
that are easy to comprehend and not misleading. 
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Prospective study of the effect of laparoscopic Nissen 
fundoplication on reflux mechanisms 
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Background: Laparoscopic Nissen fundoplication effectively reduces acid reflux and reflux symptoms. 
Little is known about the effect on reflux mechanisms, especially on transient lower oesophageal 
sphincter relaxations (TLOSRs). 

Methods: Twenty-seven patients were studied prospectively before and after laparoscopic Nissen 
fundoplication, by simultaneous recording of pH and lower oesophageal sphincter (LOS) characteristics 
using sleeve manometry. In all of the 27 patients the operation was judged successful, based on major 
improvement or resolution of reflux symptoms and acid reflux. Vagus nerve integrity was studied 
indirectly by the secretion of pancreatic polypeptide (PP) in response to insulin-induced hypoglycaemia. 
Results: After fundoplication basal LOS pressure increased significantly from mean(s.e.m.) 13(1) to 
22(1) mmHg (P < 0-001). Laparoscopic Nissen fundoplication significantly decreased the frequency of 
TLOSR in the fasting period from mean(s.e.m.) 2.5(0-5) to 0-6(0-2) per h, and in the postprandial period 
from 4-0(0.4) to 1.3(0.3) per h (P < 0.01). The percentage of TLOSRs associated with reflux also 
decreased significantly from 24(10) to 0(0) per cent in the fasting period and from 42(6) to 12(6) per 
cent in the postprandial period, before and after fundoplication respectively (P « 0-01). After operation 
the PP response was abnormal in three patients, pointing to vagus nerve dysfunction. Postoperative 
TLOSR frequency and LOS pressure were no different between patients with and without vagus nerve 
dysfunction. 

Conclusion: Laparoscopic Nissen fundoplication significantly increased fasting and postprandial LOS 
pressure and significantly decreased the rate of TLOSR. This resulted in a significant reduction in 


oesophageal acid exposure but postprandial LOS characteristics were preserved. 
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Introduction 


Antireflux surgery is considered when patients with proven 
gastro-oesophageal reflux disease (GORD) are refractory to 
medical therapy'. The Nissen fundoplication is the most 
commonly applied antireflux procedure. Since the intro- 
duction of laparoscopic techniques, antireflux surgery has 
received renewed attention. Minimally invasive antireflux 
procedures provide excellent symptom relief with rapid 
recovery and low postoperative morbidity, assuming 
sufficient surgical expertise. 

Several studies have shown that the most prevalent 
mechanism of reflux in patients with GORD and in healthy 
subjects is the transient lower oesophageal sphincter 
relaxation (TLOSR)'^. Although antireflux procedures 
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are frequently performed, the mechanism of action of 
antireflux surgery is poorly understood. Previous studies of 
open procedures have shown that Nissen fundoplication 
and partial (Belsey Mark IV) fundoplication reduce the 
frequency of TLOSR^'. Although much has been pub- 
lished about the outcome after laparoscopic Nissen 
fundoplication in terms of symptom relief? and reflux 
control", the effect of laparoscopic Nissen fundoplication 
on TLOSR has not been studied. 

In the present study, patients with GORD were 
investigated prospectively before and 6 months after 
laparoscopic Nissen fundoplication with emphasis on 
TLOSR as the major mechanism of reflux. Oesophageal 
pH and sleeve manometry were performed under fasting 
conditions and in response to a meal. 
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Patients and methods 


Patients 


Between January 1993 and December 1997, 75 patients 
underwent laparoscopic Nissen fundoplication as the 
primary antireflux procedure for GORD that was resistant 
to medical therapy. Twenty-seven of these patients agreed 
to participate in a prospective study evaluating the effect of 
the laparoscopic Nissen procedure on mechanisms of 
gastro-oesophageal reflux. All patients (11 men and 16 
women; mean age 45 (range 21-72) years) had symptoms of 
gastro-oesophageal reflux such as heartburn, regurgitation, 
retrosternal pain or dysphagia. GORD was documented in 
all patients by endoscopy and/or by ambulatory 24-h pH 
monitoring. At this institution preoperative evaluation 
includes upper gastrointestinal endoscopy, oesophageal 
manometry, 24-h ambulatory pH monitoring and vagus 
nerve function test. Postoperative evaluation, including 
oesophageal manometry, 24-h ambulatory pH monitoring 
and vagus nerve function test, was performed 6 months 
after the operation. 

Indications for antireflux surgery were the presence of 
reflux symptoms not responding sufficiently to prolonged 
medical treatment (more than 6 months) including proton 
pump inhibitors. Objective signs of reflux disease had to be 
present (endoscopic oesophagitis and/or abnormal 24-h 
oesophageal pH measurements). 

‘The surgical procedure, laparoscopic Nissen fundoplica- 
tion, was performed by one surgeon (J.R.). The operative 
technique entailed initial mobilization of the oesophagus 
and posterior hiatal repair. The gastric fundus was not 
routinely mobilized. The fundus was wrapped around the 
oesophagus, which was calibrated with a 42-Fr bougie 
within the oesophageal lumen, to enable construction of a 
floppy 360? fundoplication. 

Mechanisms of gastro-oesophageal reflux were investi- 
gated in 27 patients before and 6-12 months after the 
operation. All patients were studied after an overnight fast. 
Medication was stopped at least 72 h before the study. 
Informed consent was obtained from each individual and 
the protocol was approved by the local research ethics 
committee. 


Endoscopy 


The severity of oesophagitis was graded endoscopically 
according to the criteria of Savary and Miller. Preoperative 
endoscopy showed oesophagitis grade 0 in six patients, 
grade I in eight patients, grade II in ten patients and grade 
Ш in three patients. 
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Twenty-four-hour pH monitoring 


‘Twenty-four-hour ambulatory intraoesophageal pH mon- 
itoring was performed as described previously ?. Gastro- 
oesophageal reflux was considered pathological when the 
oesophageal pH fell below 4 for 4-0 per cent or more of the 
total recording time!®. Preoperative evaluation revealed 
abnormal 24-h pH measurements in 24 patients; in three 
patients reflux time was in the normal range but the patients 
had endoscopic signs of reflux disease (oesophageal pH 
below 4 for 0-4 per cent of the monitoring time). 


Vagus nerve integrity 


Vagus nerve integrity was measured indirectly by the 
secretion of plasma pancreatic polypeptide (PP) in response 
to insulin-induced hypoglycaemia! ^". PP was measured by 
a sensitive and specific radioimmunoassay". А peak 
increment in plasma PP below 47 pmol/l is considered to 
be compatible with vagus nerve dysfunction". 


Manometric and pH technique 


"The manometry catheter consisted of a multilumen silicon 
tube (outer diameter 5-0 mm) incorporating a 6-cm long 
sleeve sensor (Dentsleeve Property, Belair, South Australia, 
Australia). The manometry catheter was introduced 
through the nose into the oesophagus and positioned so 
that the sleeve sensor straddled the lower oesophageal 
sphincter (LOS). A glass pH electrode (Ingold, Urdorf, 
Germany) was positioned 5 cm above the upper margin of 
the LOS. 


Study protocol 


Experiments were started at 09.00 hours after an overnight 
fast. The subjects were studied in the upright position, 
sitting in a comfortable chair. They were not allowed to 
doze because of the effect of sleep on TLOSR. Oesophageal 
manometry and pH were recorded simultaneously during a 
30-min fasting period and for 180 min after a standard 
breakfast consisting of 400 ml Nutridrink? (Nutricia, 
Zoetermeer, The Netherlands) containing 20 g protein, 
26 g fat and 72 g carbohydrates (2520 kJ). 


Lower oesophageal sphincter data and pH analysis 


LOS tracings were analysed for LOS resting pressure and 
LOS relaxations including TLOSR. TLOSRs were defined 
according to Mittal etal.'*. Gastro-oesophageal reflux 
episodes and the mechanisms of each reflux episode were 
scored using criteria described previously’. 
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Statistical analysis 

Data are expressed as mean(s.e.m.). Statistical analyses of 
TLOSR and reflux were performed using Wilcoxon's 
signed rank test and the Mann-Whitney U test. 
Differences in LOS pressure before and after operation 
and in response to meal ingestion- were analysed using 
multiple analysis of variance. P < 0-05 was considered 
significant for all analyses. 


Results 


In all 27 patients the operation was judged successful, based 
on major improvement or absence of reflux symptoms and 
gastro-oesophageal acid reflux. One patient had severe 
dysphagia after operation. This patient is included in the 
data analysis, After the postoperative studies she underwent 
reoperation during which the wrap was dismantled. 


Vagus nerve integrity 

All patients had plasma PP peak increments in the normal 
range (above 47 pmol/l) before operation, with a mean 
value of 146(11) pmol/l. After fundoplication the PP 
response was normal in all but three patients who had PP 
peak values indicative of vagus nerve dysfunction (47 pmol/ 
1 or less). None the less, the LOS pressure and TLOSR 
frequency in these three patients were no different from 
those of the other patients, who had no signs of vagus nerve 
dysfunction. The mean postoperative plasma PP peak 
increment in patients with responses in the normal range 
was 121(10) pmol/l. 


'Twenty-four-hour oesophageal pH monitoring 
Compared with preoperative values total reflux tme during 
24-h oesophageal pH measurement decreased significantly 
from 11.7(2.3) (range 2-1-49.2) to 0-8(0-3) (range 0-6-0) per 
cent (P « 0-01). 


Lower oesophageal sphincter pressure 

After fundoplication basal LOS pressure before a test meal 
increased significantly from 13(1) to 22(1) mmHg 
(P < 0.001) (Ёш. I). Before operation, LOS pressure was 
significantly decreased (P « 0-05) between 15 and 150 min 
after the start of the meal, reaching a minimum of 
7(1) mmHg 30 min postprandially. After operation, meal 
ingestion reduced LOS pressure between 15 and 45 min 
postprandially, reaching a minimum of 17(2) mmHg at 
30 min. Postprandial LOS pressures after operation were 
significantly higher than preoperative values (P « 0-001). 
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Fig. 1 Mean(s.e.m.) basal and postprandial lower oesophageal 
sphincter (LOS) pressure at the gastro-oesophageal junction 
before and after laparoscopic Nissen fundoplication ш 27 
patients with gastro-oesophageal reflux disease. *P « 0.05 versus 
basal value (before meal) (Manova test) 


"Transient lower oesophageal sphincter relaxations 


TLOSRs were identified in all patients before operation. 
However, after laparoscopic Nissen fundoplication, 
TLOSRs were registered in only 21 of the 27 patients. In 
six subjects only spontaneous LOS relaxations with 
incomplete LOS relaxation were identified (Fig. 2). AII 
the postoperative TLOSRs had a residual LOS pressure of 
2 mmHg or less, according to the definition of TLOSR. A 
total of 76 spontaneous LOS relaxations, which met all 
criteria for a TLOSR apart from reaching the intragastric 
nadir pressure, were observed after laparoscopic Nissen 
fundoplication. Residual pressures during these relaxations 
varied from 3 to 28 mmHg. According to the definition, 
these relaxations were not scored as TLOSRs. 

The total number of TLOSRs recorded in all subjects 
decreased after operation from 47 to 11 in the fasting period 
and from 274 to 98 in the postprandial period. The 
frequency of TLOSRs ın the fasting period and after the 
meal decressed significantly after operation (P « 0.01) 
(Table Т). Fundoplication not only reduced the number of 
TLOSRs but also significantly decreased the percentage of 
TLOSRs associated with gastro-oesophageal acid reflux in 
the fasting and postprandial period from 24(10) and 42(6) 
per cent respectively before operation, to 0(0) and 12(6) per 
cent respectively after operation (P « 0-01). 

The mean duration of TLOSR was 18-4(0.5) s before 
fundoplication and decreased significantly to 16-0(1.1) s 
after fundoplication (P « 0.05). The preoperative and 
postoperative duration of TTLOSRs accompanied by acid 
reflux (20-4(1-0) s) was significantly longer (P « 0-001) than 
that of TLOSRs without gastro-oesophageal acid reflux 
(16-6(0.5) s). 
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Mechanism of reflux 


The total number of gastro-oesophageal reflux episodes was 
284 before operation and 15 after operation (Table 2). The 
predominant mechanism of reflux was TLOSR: 43 per cent 
before and 60 per cent (nine of 15) after fundoplication. 


Gastro-oesophageal reflux 


Fundoplication significantly reduced the oesophageal acid 
exposure time in the basal period from 1-7(0-8) to 0(0) per 


Table 1 Frequency of transient lower oesophageal sphincter 

relaxations in the fasting and postprandial period before and 
after laparoscopic Nissen fundoplication in 27 patients with 
gastro-oesophageal reflux disease 






Values are mean(s.e.m.). TLOSR, transient lower oesophageal sphincter 
relaxation. *P < 0-01 versus before operation (Mann-Whitney U test) 


Table 2 Mechanism of gastro-oesophageal acid reflux for all 
reflux episodes observed during a total recording time of 85 h 
in 27 patients with gastro-oesophageal reflux disease before and 
after laparoscopic Nissen fundoplication 


Recording was for 190 min per patient, 30 min fasting and 160 min 
postprandial. LOS. lower oesopbageal sphincter; TLOSR, transient 
lower oesophageal sphincter relaxation 





Fig. 2 Tracing of an ‘incomplete’ transient lower oesophageal 
sphincter relaxation (arrow) in a patient after laparoscopic 
Nissen fundoplication. The tracings show oesophageal pH (a), 
pharyngeal pressure (b), oesophageal body pressure (c-e), lower 
oesophageal sphincter (LOS) pressure (f) and intragastric 
pressure (g). The dotted line denotes intragastric pressure (parts 
b-g) or pH 4 (a). The LOS pressure does not decrease to 
intragastric pressure during a spontaneous LOS relaxation 
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cent (Р < 0:01) and in the postprandial period from 
11-7(3-7) to 0(0) per cent (P < 0-01). In addition, fundopli- 
cation significantly decreased the frequency of reflux 
episodes during fasting (1-3(0-6) per h before fundoplica- 
tion versus 0-1(0-1) per h after operation) and in the 
postprandial period (9-1(1-7) versus 0-5(0-2) per h) 
(P « 0.01). 


Disoussion 


Laparoscopic Nissen fandoplication effectively reduces 
gastro-oesophageal reflux!^!5, However, the effect of 
laparoscopic surgery on reflux mechanisms had not been 
studied previously. This study has shown that the number of 
TLOSRs is decreased both in the fasting and the 
postprandial state after laparoscopic Nissen fundoplication. 
These results are consistent with findings in a previous 
study of the effect of open Nissen fundoplication on the rate 
of TLOSR$. A study on the effect of partial fundoplication 
(Belsey Mark IV) on TLOSR also showed a postoperative 
reduction in the rate of TLOSR and a decrease in the 
percentage of TLOSRs associated with gastro-oesophageal 
acid reflux’, 

The mechanism by which laparoscopic Nissen fundopli- 
cation decreases the number of TLOSRs is not understood. 
Several factors may be involved. Distension of the proximal 
stomach, either by air insufflation, insufflation of a barostat 
bag or by meal ingestion, is a potent trigger for TLOSR. 
The frequency of TLOSR is related to the volume of the 
proximal stomach and the degree of fundic distension!". 
After Nissen fundoplication postprandial relaxation of the 
proximal stomach is impaired, i.e. after meal ingestion the 
maximum volume of the proximal stomach is significantly 
smaller in patients with Nissen fundoplication than in non- 
operated patients with GORD or healthy controls'®!’. 
Therefore the decreased frequency of TLOSR after 
fundoplication may be related to impaired postprandial 
relaxation of the proximal stomach. 

The vagus nerve is involved in the pathway through 
which TLOSRs are triggered. Vagotomy and atropine 
decrease the frequency of TLOSR?°?!. After Nissen 
fundoplication vagus nerve dysfunction may occur in up 
to 30 per centand lead to symptoms such as nausea, bloating 
or diarrhoea. Such symptoms were observed in patients who 
participated in this study. There was evidence of post- 
operative vagus nerve dysfunction in only three of the 27 
subjects. The reduction in frequency of TLOSR after 
fundoplication does not therefore appear to result from 
vagus nerve dysfunction. 

After fundoplication TLOSR with complete LOS 
relaxation reaching intragastric pressure occurred in 21 
patients. However, in six subjects only incomplete sponta- 
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neous LOS relaxations occurred. The incomplete TLOSRs 
have all the characteristics required for a TLOSR apart 
from residual LOS pressure. Fundoplication not only 
influences the frequency of TLOSR but may also prohibit 
complete relaxation of the LOS during TLOSR or during 
swallowing. 

Dysphagia is common in the early postoperative period 
and may be related to LOS dysfunction, especially 
incomplete LOS relaxation. In a recently published 
randomized clinical trial of open versus laparoscopic 
Nissen fundoplication the relative risk of perative 
dysphagia was in favour of open ? but LOS 
relaxation was not evaluated. Apart from acid reflux 
TLOSR also provides a mechanism for venting gas from 
the stomach, i.e. belching”’. An impaired ability to belch is 
common after antireflux surgery. Johnsson et4/7* noted 
that patients after 360? fundoplication with concomitant 
highly selective vagotomy did not exhibit TLOSR or 
common cavities in response to gastric distension. Án 
absence of TLOSR may therefore be related to an inability 
to belch and may lead to gas bloat syndrome. The frequency 
of TLOSR decreased after laparoscopic Nissen fundoplica- 
tion in all of the present patients but TLOSRs, both 
complete and incomplete, still occurred; this may be 
relevant for the physiological venting of air from the 
stomach. 

In conclusion, laparoscopic Nissen fundoplication sig- 
nificantly increased fasting and postprandial LOS pressure 
and significantly decreased the rate of TLOSR. It sig- 
nificantly decreased oesophageal acid exposure and reduced 
mechanisms of reflux, but with preservation of postprandial 
LOS characteristics. 
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Background: Surgical simulators are being promoted as a means of assessing a surgeon’s technical 
skills. Little evidence exists that simulator performance correlates with actual technical ability. This 
study was undertaken to determine the criterion and construct validity of currently available surgical 
simulations in the evaluation of technical skill. 

Methods: Simulator assessment was carried out on 36 basic surgical trainees, 37 surgically naive first- 
year medical students and 16 experienced general surgical consultants. Some 26 trainees and 36 
students underwent repeat assessment after 6 months. A previously validated, 19-point technical skill 
assessment form, based on direct observation of trainee performance in the operating theatre, was also 
completed by each trainee’s supervising consultant. 

Results: An insignificant or weak correlation was found between simulator performance and both 
duration of basic surgical experience and consultant assessment of technical skill. Six months of basic 
surgical training led to an improvement in performance, not seen in an untrained control group, in only 
one of the six simulations tested. Discrimination between surgically naive and experienced subjects was 
only demonstrated, in part, for four of the six tasks. 

Conclusion: The assessment of technical skill needs to be improved. Work is needed to establish the 
reliability and validity of currently available simulation models before they are formally introduced for 


high-stakes assessment. 
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Introduction 


Although many qualities are needed for a successful surgical 
career'”, technical competence in the operating theatre is 
vital. Despite its central role in surgical training, the 
teaching and testing of technical skills has been the least 
systematic or standardized component of surgical educa- 
tion’, The amount of training received in the operating 
theatre is constantly under ћгеа 6. Considerable concern 
exists regarding the standard of technical competence in 
future surgeons and there is a need to ensure accurate 
assessment of technical progress during training. In the 
UK, technical skill assessment is deficient™®. While the 
College examinations tackle factual knowledge of operative 
technique, they do not satisfactorily test the manual 
dexterity required to carry out surgical procedures; 
successful examination candidates have varied practical 
experience" "^. Although all basic surgical trainees (BSTs) 
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must complete a basic surgical skills course, attendance is 
usually early in training and any assessment is informal and 
subjective. A higher surgical skills course has recently been 
introduced for specialist registrars butat present attendance 
is not mandatory. Logbooks record experience and not 
expertise. Technical skill accounts for only a single item on 
both the intercollegiate Basic Surgical Training assessment 
form and the Higher Surgical Training Record of In- 
"Training Assessment form. 

One suggested method of improving technical skill 
assessment is by the use of surgical simulation^ ^! *, 
Simulation can be defined as a device or exercise that 
enables the participant to reproduce, under test conditions, 
phenomena that are likely to occur in actual performance’. 
There must be sufficient realism to suspend the disbelief of 
the participantand to emulate critical aspects of live surgical 
procedures. To date, simulators have been used for teaching 
a wide variety of surgical skills!6!?, ranging in sophistica- 
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tion from simple devices that teach knotting and 
suturing^ ^ to elaborate models simulating actual opera- 
tive procedures?" 7^, Simulators have been of particular 
benefit in laparoscopic surgery” ^, allowing surgeons to learn 
and rehearse what are often new skills?*?'. In recent years, 
the sophisticated technology of virtual reality, used widely 
in aviation training, has been adapted for use in surgery ые. 

It is proposed to introduce simulation into surgical 
assessment at all levels: to help select candidates on to 
training programmes, and for assessment of basic trainees as 
part of the Membership of the Royal College of Surgeons 
examination, of higher trainees as part of the Certificate of 
Completion of Surgical Training examination and of 
consultants as part of revalidation. Simulators are currently 
being used to assess technical skill in poorly performing 
surgeons referred to the General Medical Council. 

While surgical simulators have been used widely in 
the teaching environment/^?, their use in the formal 
assessment of operative skill is less common and remains 
controversial. Before surgical simulators are used to assess 
technical skill formally they must be clearly shown to be 
reliable (assessments on the same individual are similar 
under different circumstances) and valid (assessment 
measures what is intended). To date, limited data exist. 
While several studies have demonstrated improved simu- 
lator performance after training courses using bench 
models?^?*, few have correlated simulator performance 
with actual operative ability??? Some workers have made 
the assumption that operative ability increases with surgical 
experience. and have attempted to demonstrate that 
simulator performance discriminates between surgeons at 
different stages of training. Variable results have been 
obtained; some groups have shown that simulator perfor- 
mance can discriminate between trainees with differing ex- 
perience", but others that it does so inconsistently”, 
or not at al * 97", 

If simulators are valid measures of operative ability, 
simulator performance should correlate with actual perfor- 
mance in the operating theatre (concurrent validity), should 
improve with increasing operative experience (senior 
trainees should score better than juniors), individual 
trainees should improve over time and it should be possible 
to discriminate between surgically naive and experienced 
subjects (construct validity). 

The aim of this study was to determine the concurrent 
and construct validity of six currently available surgical 
simulators. The performance of BSTs on each of these 
simulators was compared with consultant assessment of 
their technical skill as observed in the operating theatre, 
with duration of surgical experience, and with performance 
of surgically naive medical students and experienced 
consultant surgeons. It was also determined whether basic 
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surgical training led to an improvement in simulator 
performance. 


Materials and methods 


Assessment was carried out on all BSTs on the South-East 
Scotland Basic Surgical Training scheme between February 
1998 and August 1999. At the end of each 6-month 
speciality attachment the BSTs completed a series of 
simulated surgical tasks and were evaluated by their 
supervising consultant using a technical skill assessment 
form. Seventy-five assessment episodes were carried out on 
36 BSTs. Trainee simulator performance was compared 
with that of 37 first-year medical student volunteers and 16 
general surgical consultants. Twenty-six BSTs and 36 
students underwent repeat simulator assessment after 
6 months. The students did not receive any surgical 
training in the interval; they were asked only to perform 
the tasks they could achieve. 


Simulation 


Simulation assessment was carried out using six, previously 
described, simulated surgical tasks. All subjects had access 
to identical instruments and were given uniform verbal 
instructions. Scoring at all stations was done by a single 
observer (A.M.P.). 


Task 1: knot security 

Subjects were asked to tie ten lengths of 2/0 silk (W213; 
Ethicon, Edinburgh, UK) around a 5-cm diameter hor- 
izontal cylinder using three single throws ofa single-handed 
knot. Five ties were performed at surface level and five at 
depth. After tying each knot, the thread loop around the 
cylinder was divided at the pole opposite the knot and coded 
for trainee and depth. Force-extension curves were then 
produced using an Instron Tensiometer LRX 2KS (Lloyd 
Instruments, Fareham, UK) and the integrated force of each 
knot was determined using a method described pre- 
viously*. 


Task 2: targeted suture placement 

Subjects were asked to pass a 2/0 silk suture on a round- 
bodied needle (W333; Ethicon) through ten pairs of target 
crosses, at 1-5 cm separation, marked on material held taut 
within a frame. Wavering of the needle was not allowed; the 
first attempt at entrance and exit was taken. Each set of 
targets was coded for trainee and suture deviation from the 
centre of each target measured by the same single observer, 
blinded to trainee details, at a later date*!. 
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Task 3: skin laceration suture 

Subjects were asked to suture а 6-cm linear laceration in a 
simulated skin pad ($301; Ethicon) using simple interrupted 
sutures and an instrument tying technique". A basic tray 
and 3/0 monofilament nylon on a reverse cutung needle 
(W320; Ethicon) were provided". Performance was 
assessed by time taken and by a task-specific checklist 
(maximum score 50). 


Task 4: small mtestimal anastomosis 

Subjects were asked to perform an end-to-end anastomosis 
between two segments of artificial small intestine (203 by 
30 mm double-layer bowel; 5341; Ethicon) using a single 
layer of interrupted sero-submucosal sutures (4/0 PDS on a 
round-bodied needle; W9115T; Ethicon) and hand tying 
technique. Performance was assessed by time taken and by 
a task-specific checklist (maximum score 50). 


Task 5: standard laparoscopic tramer 

Two tasks were performed on a closed box simulator 
utilizing a single fixed camera port and two operating 
ports??, Time taken and number of errors made were 
recorded by a single assessor. The first task, adapted from 
previous тогі, involved the manipulation of Polo? mints 
(Nestlé Rowntree, York, UK) using two graspers. Leading 
with the dominant and then non-dominant hand, five mints 
were transferred from a container to the opposite grasper 
and placed over буе marker pins secured in a cork board. An 
error was recorded every time a mint was Gesppeds, EN 
second task, previously described by Rosser et a/.°', involved 
uncoiling a 1-m length of cord by transferring successive 
taped segments (1 cm in length and positioned at 10-cm 
intervals along the cord) from grasper to grasper. An error 
was recorded each time the cord was dropped or grasped ata 
non-taped segment. 


Task 6: Minimally Invasroe Surgical Tramer — Virtual 
Reality 

Two tasks were carried out on the Minimally Invasive 
Surgical Trainer — Virtual Reality (MIST-VR) (task 3 and 
6), both set to the default parameters agreed by the MIST- 
VR users! group. Software provided an objective assessment 
of time taken, number of errors (number of times the 
instrument moved away from the target) and economy of 
movement (defined as the ratio of actual path length to ideal 
path length)**. The first task on the MIST-VR tested the 
subject's ability to acquire and traverse the length ofa target 
object using sequential instrument-to-instrument transfer. 
The second task tested the subject's ability to acquire a 
target and apply accurate diathermy to subtargets on its 
surface while maintaining position at a specified three- 
dimensional location. 
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Consultant assessment 


А 19-point technical skill assessment form, the reliability 
and validity of which have been established previously?^, 
was completed by each BST's supervising consultant, 
blinded to trainee simulator performance. Form design 
was based on an anonymous postal survey of all consultant 
surgeons in south-east Scotland (я = 111) which asked for 
identification and ranking for importance of the skills they 
expected BSTs to complete after 6 months in their unit. 

The assessment form asked consultants to select one 
of four responses for each task. Three of the available 
responses represented task assessment (performed task 
competently’, ‘performed task but more practice needed’ 
and ‘opportunity present but unable to demonstrate task’). 
If the consultant had not directly observed the trainee 
performing the task they were asked to select a ‘cannot 
be assessed by me’ choice. Each task received a transformed 
score based on the median weighting of importance 
awarded to it in the initial survey and the assessment 
category selected. The 19 scores were then added to 
generate a single overall score (maximum 123). 


Statistical analysis 

Non-parametric methods of analysis were used throughout. 
Spearman’s rank correlation was used to test for relation- 
ships between simulator performance and both consultant 
technical skill rating and duration of basic surgical training. 
Kruskal-Wallis test was used to test for differences in 
simulator performance between consultant, trainee and 
student groups. Wilcoxon matched pairs test was used to 
test for improvement in performance after 6 months. 


P < 0-05 was regarded as significant. 


Resutts 


Trainee simulator performance 


In all simulated tasks a wide range of trainee performance 
was observed. In the suture placement task, the total 
deviation distance ranged from 10 to 50 mm. Time taken 
to complete the skin laceration suture ranged from 2-5 
to 11 min and checklist score from 26 to 48. Time taken 
to complete the small intestinal anastomosis ranged from 
11 to 38 min and checklist score from 10 to 43. The 
time taken to complete the box trainer tasks ranged from 4 
to 18 min and number of errors made from 0 to 48. Time 
taken to complete the MIST-VR tasks ranged from 2 to 
8 min, error score from 2 to 38 and economy score from 12 
to 55. 
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Correlation of trainee simulator performance with 
consultant technical skill assessment 


The percentage scores awarded to trainees by supervising 
consultants on the technical skills assessment form ranged 
from ~72 to 100 per cent (median 62 per cent). Although the 
majority of trainees performed well, a small number 
performed poorly. 

There was no significant correlation between BST 
performance on knotting, suture placement, skin laceration 
or intestinal anastomosis stations and consultant technical 
skill score. The only significant correlation between BST 
laparoscopic performance and consultant technical skill 
score was with box trainer error (Table 1). However, this 
correlation was weak. 


Table 1 Correlation between simulation performance and con- 
sultant technical skill assessment for basic surgical trainees 
(Spearman's rank correlation) 






Mg ME 
grated force (№): superficial 0.300 0112 
egrated force (№): deep 0:385 0:114 





MIST-VR, Minimally Invasive Surgical Trainer ~ Virtual Reality 





Correlation of simulator performance with duration 
of surgical experience 


There was no significant correlation between BST perfor- 
mance on knotting, suture placement, skin laceration or box 
trainer stations and duration of BST experience (Table 2). A 
significant negative correlation was found between experi- 
ence and time taken to complete the small intestinal 
anastomosis and MIST-VR tasks, but both correlations 
were weak. There was no significant correlation between 
duration of experience and box trainer performance or 
MIST-VR error or economy scores. 


Comparison of trainee simulator performance with 
that of surgically naive and experienced groups 


"There was no significant difference between consultant and 
trainee groups in performance on the knotting station 


Table 2 Correlation with duration of basic surgical trainees’ 
experience (Spearman's rank correlation) 






_ intestinal anastomosis . 
: Box trainer jo 


MIST.-VR - 


MIST-VR, Minimally Invasive Surgical Trainer ~ Virtual Reality 


Table 3 Comparison between consultants, basical surgical trainees and medical students 





Values are median (interquartile range). BST, basic surgical trainee; MIST-VR, Minimally Invasive Surgical Trainer — Virtual Reality. 
*Mann-Whitney U test, tKruskal- Wallis test 
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(Table 3). Consultant deviation distance was significantly 
less than that of BSTs, which was in turn significantly less 
than that of students. Consultants attained significantly 
better checklist scores on the skin laceration suture station 
than BSTs, and were significantly faster and attained higher 
checklist scores than BSTs on the small intestinal anasto- 
mosis station. Consultants were significantly faster than 
both BSTs and medical students on the box trainer, but 
there was no significant difference between BSTs and 
students. There was no significant difference between the 
three groups in box trainer error or MIST-VR time, error 
and economy scores. 


Influence of surgical training 


In the suture placement station, BST: $, but not students, 
showed significant improvement in performance after 
6 months of training (Tables 4 and 5). In the case of small 
intestinal anastomosis, BSTs were si gnificantly faster after 
6 months of training but showed no improvement in 
checklist score. Unfortunately no control group was 
available for this station so it is unclear whether this 
improvement in speed was due to the training received or 


Table 4 Change in simulator performance over 6 months: basic surgical trainees 





simply a ‘practice effect’ from having performed the task 
previously. No significant difference in BST performance 
was found after 6 months of training on either the knotting 
or skin laceration suture stations. 

In the case of the laparoscopic tasks, BSTs were 
significantly faster on both trainers and more efficient on 
MIST-VR after 6 months of surgical training. However, 
the medical students also showed significant improvement 
in these outcome variables, suggesting that this improve- 
ment may have been due to a ‘practice effect’. 


Discussion 


If surgical simulators are to be used as valid measures of 
surgical ability then simulator performance should corre- 
late with performance in the operating theatre (concurrent 
validity). None of the simulations tested in this study 
exhibited concurrent validity, as no significant correlation 
was found between performance on any of the simulators 
and consultant assessment of technical skill. Determination 
of such concurrent validity has only been carried out in two 
previous studies’®*’, Faulkner et 4/7? demonstrated а 
significant positive correlation between scores achieved by 





Values are median (interquartile range). MIST-VR, Minimally Invasive Surgical Trainer ~ Virtual Reality. *Wilcoxon signed rank test 


Table $ Change in simulator performance over 6 months: medical students 





Values are median (interquartile range). MIST-VR, Minimally Invasive Surgical Trainer ~ Virtual Reality. "Wilcoxon signed rank test 
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senior but not junior trainees on a six-station Objective 
Structured Examination of Technical Skill (OSATS) and 
faculty rankings of operative ability. Macmillan. and 
Cuschieri? showed that overall performance and number 
of error-free runs, but not time scores, on the Advanced 
Dundee Endoscopic Psychomotor Tester correlated with 
consultant assessment of clinical competence. In both these 
studies assessment of operating ability relied on consultant 
assessment of trainees who had worked with them up 
to 2-3 years previously and may not have reflected 
performance at the time of simulator testing. 

If surgical simulators are to be used as valid measures of 
surgical ability then simulator performance should corre- 
late with trainee experience, should improve with surgical 
training and should discriminate between surgically naive 
and experienced groups (construct validity). Performance 
on none of the simulations tested in this study correlated 
strongly with duration of basic surgical training. This was 
perhaps not surprising as trainees at any level of experience 
will possess different levels of natural ability. However, 
performance of individual trainees should improve with 
surgical training. Such an improvement, in the absence of 
change in a control group, was found only for the suture 
placement station. 

Discrimination between surgically naive and experienced 
groups was possible for suture placement, intestinal 
anastomosis time and checklist score, skin laceration 
checklist score and box trainer time. The three groups 
tested had very disparate surgical capabilities. It is possible 
that these simulations cannot detect lesser differences in 
operative skill. As Reznick suggests’, it may be that simple 
explanations, such as the ability to handle a needle holder or 
forceps correctly, are as important as more complex abilities 
in performing complete surgical tasks. 

'To date, studies of the ability of simulators to discrimi- 
nate between subjects at different stages of training have 
provided equivocal results. Batra et al. found that the 
holding forces of knots tied by medical students were 
significantly greater than those of knots constructed by 
emergency physicians or orthopaedic surgeons”, 
However, Prystowsky etal. found no significant difference 
between medical students and surgical residents in perfor- 
mance of virtual reality intravenous cannulation"*. 

Construct validity has been demonstrated in part by 
studies that investigated laparoscopic trainers and virtual 
reality vascular anastomosis, and the OSATS examination 
system. Derossis etal.’ demonstrated a significant correla- 
tion between residency level and score for only four of seven 
laparoscopic box trainer tasks. A significant difference in 
performance between laparoscopic and non-laparoscopic 
surgeons was seen for three tasks only. Vascular surgeons’ 
average performance on a vascular anastomosis virtual 
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reality system was significantly better than that of medical 
students in only three of eight recorded variables*ć. Martin 
et al. found that global ratings during a six-station OSATS 
discriminated between resident level, whereas checklists did 
not; pass/fail scores did not discriminate between residency 
year in either format". 

Some groups have shown that simulator performance 
can discriminate between trainees with differing experi- 
ence"? Seki demonstrated that surgeons with more 
than 6 years’ experience placed sutures more accurately 
than those with less than 1 year's experience". Reznick 
etal. demonstrated that level of training significantly 
influenced OSATS checklist апа global rating scores", 
MIST-VR has been shown to help laparoscopically 
naive subjects overcome the ‘fulcrum effect’ of the body 
wall on instrument manipulation?*.. Taffinder etal? 
found significant differences between ten experienced 
laparoscopic surgeons, ten trainee surgeons and ten 
non-surgeons in MIST-VR performance. Differences 
were greatest between consultants and trainees, and 
consultants and non-surgeons; little difference was seen 
between trainees and non-surgeons. Chaudhry et al? 
showed that 11 surgeons scored consistently and 
significantly better on MIST-VR than seven non- 
surgeons. However, the sample size of the latter 
study was small and sufficient information was not 
provided regarding the characteristics of the two 
groups. 

Although surgical simulators have many advantages 
with regard to surgical training, problems remain 
with current models. The majority of currently avail- 
able simulators do not allow for objective assessment of 
performance with ‘metrics’. Overall performance is 
evaluated, most often by time taken, and ergonomic 
characteristics such as efficiency of movement are not 
considered. Simulators do not imitate the anatomical 
variety encountered in surgery, and do not register all 
of the unpredictable difficulties. If simulations are to 
fulfil their potential then more realistic models will 
have to be developed that enable dissection and 
resection, and that reproduce problems of access. 
Furthermore, there is debate whether skills acquired 
in a virtual environment are transferable to the real 
world. 
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Baokgrounds A combination of factors has emphasized the need to reduce postoperative stay after 
surgery. Multimodal care plans may shorten hospital stay, but have been associated with high 
readmission rates and are generally reserved for straightforward, non-complicated colonic (not rectal) 
resections. This study evaluated a ‘fast track’ protocol in patients undergoing major colonic and rectal 
surgery. 

Methods: Sixty consecutive patients (median age 44-5 (range 13—70) years) underwent major procedures 
over a 6-weck period on one colorectal service. Nasogastric tubes and epidural anaesthesia were not 
used. Patients participated in a protocol of early diet and early ambulation, and were discharged after 
meeting defined criteria. 

Resulta: Fifty-eight patients (97 per cent) were deemed suitable for the ‘fast track’ approach at the time 
of surgery and stayed for a mean(s.d.) of 4-3(1.6) days after operation. Patients in diagnosis-related 
group (DRG) 148 (colorectal resection with co-morbidity; » = 40) stayed for 4-6(1.7) days, which was 
longer than those in DRG 149 (without co-morbidity; я m 18) who stayed 3.5(0-8) days (P = 0.01). 
Three patients (5 per cent) required a nasogastric tube for vomiting. There were no readmissions 
directly attributable to ‘fast track’ failure, although four patients (7 per cent) were readmitted within 
30 days of operation for other reasons. Eight poorly compliant patients stayed for 5-1(1-1) days 
(P = 0-02 versus compliant patients). ‘Fast track’ patients had a shorter length of stay than patients 
receiving traditional care on other colorectal services during the same time period (compared by 
DRG 148, DRG 149 and for all patients) (P < 0-0001). 

Conclusion: The ‘fast track’ protocol allows patients with high levels of co-morbidity undergoing 
complex colorectal and reoperative pelvic surgery to benefit from a rapid recovery and early discharge 


from hospital. The approech is safe and has low readmission rates. 
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introduction 


The traditional postoperative stay in hospital after major 
gastrointestinal surgery has been between 5 and 10 days, 
with an approximate median stay of 7 days!?. Some recent 
large studies suggest that stay is even longer’. Over the past 
decade, advances in healthcare and an increased under- 
standing of postoperative physiology have led to a trend 
towards a shorter hospital stay after operation*’. This 
philosophy has been driven by the hope of increasing 
utilization of available hospital beds, as well as reductions in 
healthcare expenditure. 
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Factors that delay discharge from hospital after lapar- 
otomy include pain, nausea and vomiting, persistence of 
ileus, fatigue, mechanical factors (such as the presence of 
drains) and stress-induced organ dysfunction. By addres- 
sing these factors with a multimodal rehabilitation pro- 
gramme, involving а highly scripted preoperative and 
postoperative care plan which regulates the introduction 
of analgesia, diet and ambulation, Kehlet and Mogensen’ 
have described а median postoperative stay of 2 days in 18 
patients undergoing elective sigmoid colectomy. The safety 
of this approach has been supported by the advent of 
laparoscopy which has spurred open studies confirming that 
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patients can undergo major intestinal surgery, eat on the 
first postoperative day and be discharged as early as 48 h 
after operation, without adverse effects?! 

Several authors have described multimodal care plans, 
although without the pre-emptive epidurals, oral cathartics 
and prokinetic agents used by Kehlet and colleagues. 
Implementation of such plans can reduce hospital 
stay ^^ !* and perhaps the cost of hospitalization, but 
these plans have been associated with relatively high 
readmission rates and have sometimes discharged patients 
on liquid diets to reduce the time spent in hospital! *. 
Furthermore, these pathways have generally been reserved 
for patients undergoing relatively straightforward, non- 
complicated colonic resection, but not rectal resection or 
major pelvic surgery. 

This paper addresses the hypothesis that a multimodal 
care plan can be applied to patients undergoing major 
abdominal and pelvic colorectal surgery, who have sig- 
nificant co-morbid diseases and who may have undergone 
previous major abdominal surgery. Success of the ‘fast track’ 
protocol was judged on the basis of early discharge, without 
evidence of an increase in morbidity or readmission rates. 


Patients and methods 


After approval from the institutional review board, 60 
consecutive patients were scheduled for elective laparotomy 
and intestinal resection on one colorectal service over a 6- 
week period. Elective patients were defined as those 
admitted on the day of surgery for a routinely planned 
operation on a non-urgent basis. Patients undergoing rectal 
or pelvic surgery, or reoperation, and patients with co- 
morbidities were included. Less major procedures, such as 
ventral hernia repair and loop ileostomy closure, were not 
included. 

‘Two patients were excluded from the ‘fast track’ protocol 
atthe time ofsurgery. One patient was unsuitable because of 
a planned early (day 5) second-stage Turnbull Cutait 
procedure, when delayed amputation of the pull-through 
rectal stump was performed. А second patient deemed 
unsuitable for the protocol was kept on parenteral nutrition 
for 5 days after combined gastric, duodenal, small bowel 
and multiple-site colonic surgery for recurrent fistulating 
Crohn's disease. This left 58 patients for postoperative 
rehabilitation using the ‘fast track’ protocol. 

The principle of the ‘fast track’ care pathway was 
explained to each patient at the time a decision was made 
for surgery. Patients were seen once before operation as 
outpatients by the colorectal nurse manager and given a 
patient information sheet indicating the expected post- 
operative course of recovery and rehabilitation. Patients 
were admitted to hospital 2 h before surgery. Intravenous 
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patient-controlled analgesia (PCA) systems were used for all 
patients. Epidurals were not used during or after surgery. 
Orogastric tubes were placed after induction of anaesthesia 
and removed before endotracheal extubation. Patients were 
permitted to walk on the evening of surgery if desired, and 
were offered liquids as desired. Analgesia was supplemented 
with intravenous ketorolac 30 mg every 6 h if needed. On 
day 1 after operation patients were actively encouraged to 
walk at least one circuit of the nursing floor (approximately 
60 m) up to five times, to sit out of bed between walks, and to 
do regular incentive spirometry. They were allowed non- 
carbonated liquids ad libitum, and were offered solid food 
that evening if able to tolerate oral fluids. Oral analgesia was 
started on day 2 after operation, if liquid or diet was being 
tolerated, and the PCA was discontinued. The catheter was 
removed from the bladder on day 2; intra-abdominal 
suction drains were also removed unless there was a specific 
concern requiring them to be left in place. Stoma care 
instruction was commenced by dedicated enterostomal 
therapy nurses on the day after operation, and patients had 
between two and four daily lessons before discharge. The 
nurse : patient ratio on the colorectal wards was approxim- 
ately 1 : 4. 

Patients were discharged once they had passed either 
flatus or stool, were able to drink and eat solid food 
comfortably, and were comfortable on oral analgesia. If the 
patient was not happy with the discharge plans, they were 
kept for an additional 12-24 h until fully reassured. Patients 
who lived more than 100-150 miles from the hospital were 
encouraged to stay in a hotel or guest house within the area 
of the hospital for 1-3 further days. No patient received 
home visits from a physician. 

All complications were determined prospectively at the 
time of discharge and were reassessed by telephone follow- 
up or at an outpatient visit, up to a minimum of 30 days after 
operation. Patients were prospectively designated poorly 
compliant for the purpose of post hoc analysis if they did not 
follow reasonable encouragement by the medical and 
nursing staff about diet, ambulation or incentive spiro- 
metry, or if they stayed in hospital for longer than the 
interval defined by the above criteria and it was deemed 
unnecessary medically by the medical staff. 

Results are presented as mean(s.d.) for parametric and 
median (range) for non-parametric continuous variables, 
and as frequencies and percentages for categorical variables. 
Statistical analysis was performed using StatView for 
Windows version 5.0.1 (SAS Institute, Cary, North 
Carolina, USA). Continuous variables were examined 
using the Kolmogorov-Smirnov test for measurement of 
normality. Normally distributed data were compared using 
Student's t test, and the Mann-Whitney U test was used for 
non-parametric data. The 2 test was used for non- 
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continuous variables. Data were analysed on an intention- 
to-treat basis, accepting P « 0-05 as significant, and were 
also analysed on the basis of compliance with the protocol. 
Study results were compared with available data from this 
institution for length of stay, grouped by staff surgeon 
within the Department of Colorectal Surgery, and by 
hospital-coded diagnosis-related group (DRG), a standard 
national classification system in this country’, Using this 
system, DRG 148 is classified as major small and large 
bowel surgery with co-morbidity (a pre-existing condition 
that increases length of stay by 1 day in 75 per cent of cases) 
or complication (a complication that increases length of stay 
by 1 day in 75 per cent of cases), and DRG 149 as without 
co-morbidity or complication. 


Results 


Fifty-eight (97 per cent) of 60 potential patients were 
enrolled over a 6-week period. The mean(s.d.) age was 
44-4(13.5) (median 44-5 (range 13-70)) years and 22 
patients (38 per cent) were female. Patients were stratified 
by American Society of Anesthesiologists (ASA) classifica- 
tion into: ASA I, one patient (2 per cent); ASA II, 34 patients 
(59 per cent); ASA Ш, 22 patients (38 per cent); and ASA IV, 
one patient (2 per cent). Thirty-four patients (59 per cent) 
had undergone one or more previous major laparotomies, 
two (3 per cent) had undergone minor laparotomies 
(appendicectomy and cholecystectomy) and 22 (38 per 
cent) had never had a laparotomy. Forty patients were 
classified as DRG 148, while 18 were classified as 
DRG 149. Indications for surgery are given in Table 1. 
Some 36 patients had other co-morbidities: there were 
seven patients with hypertension, three with previous 


myocardial infarction or congestive cardiac failure, one 
had previously had a stroke, four had chronic obstructive 
airway disease, two were morbidly obese, five had cirrhosis 
or hepatitis, four had diabetes mellitus, ten were steroid 
dependent, one was hypothyroid, two were receiving total 
parenteral nutrition, three had malnutrition, two had short 
bowel syndrome, two were narcotic addicts, one had 
thromboembolic disease, one had necrotizing pancreatitis, 
six had peptic ulcer disease or gastro-oesophageal reflux, 
four had a ventral hernia and six had other co-morbidities. 

Thirty-nine patients were operated on for inflammatory 
bowel disease, 15 had primary or recurrent colorectal 
cancer and six had other indications (Table 1). The 
resections and types of reconstruction for the patients are 
indicated in Table 1. Median time from initiation of 
anaesthesia to extubation was 180 (range 98-262) min. 
Median blood loss was 300 (0-725) ml. 

Patients who were classified into DRG 148 (n = 40) 
stayed 4-6(1-7) days, significantly longer than those in 
DRG 149 (5-18) who stayed only 3.5(0.8) days 
(P = 0-01). Five patients had a nasogastric tube left in 
place in error until the morning after surgery. One patient 
had a nasogastric tube left in place for 48 h. This was 
initially left in place in error, and drained 2500 ml in the 
48 h before being removed. Patients who were given a 
nasogastric tube in error stayed 4-5(1-6) days compared 
with 4-2(1-6) days for those without a nasogastric tube 
(P = 0-7). The presence of a defunctioning loop ileostomy 
(4-5(1.7) days without versus 3.9(1.1) days with ileostomy; 
P=0-16) or a history of previous abdominal surgery 
(4-1(1-2) days without versus 4-4(1.7) days with previous 
surgery; P = 0-4) did not affect time to discharge. Patients 
who had either an end or loop stoma stayed for 


Table 1 Diagnosis, resection performed at laparotomy and reconstruction performed for 58 patients who were treated according to 
the ‘fast track’ protocol during recovery after laparotomy 





"One patient underwent laparotomy, lysis of adhesions and multiple strictureplasties for recurrent Crohn's disease; two patients underwent 
laparotomy, lysis of adhesions and revision of Kock pouches, without pouch resection 
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Table 2 Complications in 12 of the 58 patients managed after operation using the ‘fast track’ pathway, subdivided by diagnosis- 
related group, compliance and whether patients were managed on the specialist colorectal nursing floor 








*Nasogastric tube in error. DRG, diagnosis-related group. +P < 0-001, Р < 0-01 versus DRG 149 (y? test) 


4.0(1-1) days, in contrast to those without a stoma who 
stayed for 4-8(2-1) days (P = 0.06). Eighteen patients 
undergoing either proctocolectomy or proctectomy and 
ileal pouch-anal anastomosis stayed for 3-6(1-0) days. 

Time to discharge from hospital was significantly delayed 
in the eight patients who showed poor compliance with the 
‘fast track’ protocol (from 4-3(1-6) days in all patients to 
5.1(1-1) days in poor compliers; P = 0-02). There was no 
significant difference in the volume of fluids ingested while 
in hospital between those who followed the ‘fast track’ 
protocol and those who complied poorly (four of whom 
were ASA II and four ASA Ш), or those who developed 
complications (734(507) ml for all patients at day 1 and 
1036(597) ml for all patients at day 3). Equally, there was no 
difference in ambulation between groups (2-0(2-0) walks for 
all patients at day 1, 3-8(1-6) walks for all patients at day 3). 
Oral pain medication was commenced at the same time as 
discontinuation of PCA, at 2-0(0-7) (median 2-0) days after 
operation. 

Four patients (7 per cent) were readmitted to hospital 
within 30 days of operation. No readmissions were related 
to ileus or abdominal wound pain, as might have been 
expected with a failure of the ‘fast track’ approach. Two 
patients (3 per cent) were readmitted for heparinization for 
deep venous thrombosis. One patient (after abdomino- 
perineal resection) was readmitted on day 10 for increasing 
perineal pain and concern about a pelvic abscess; investiga- 
tions were negative. One patient was admitted to another 
institution for computed tomography-guided drainage of 
an intra-abdominal abscess. Twelve patients (21 per cent) 
developed the complications described in Table 2, and had a 
delayed discharge to 3.5(2.4) days (P = 0.04 versus no 
complications). Sixteen patients who were not managed 
on the specialist colorectal nursing floor owing to bed 
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constraints had similar operations to the remaining 42. 
There was no difference in time to discharge or complica- 
tion rate between patients managed on colorectal or non- 
colorectal nursing floors (Table 2). 

Thirty-five patients (60 per cent) were discharged home. 
Twenty-three patients stayed in a local hotel for 2-3 days 
before returning home. Patients discharged home stayed for 
4.3(1-6) days in hospital, while patients discharged to a 
hotel stayed 4-3(1.5) days. No patient required regular 
home nursing care or was admitted to a non-hospital-based 
nursing care facility. 

Evaluation of historical length of stay at this institution 
for patients in DRG 148 and 149 has shown a slight 
reduction for the year 1999, compared with the decade from 
1991 to 1999 (Table 3). The ‘fast track’ protocol has been 
employed since the completion of this study in March 2000, 
and only the service using the ‘fast track’ approach has 
shown a reduction in length of stay for the year 2000 to the 
end of June. Furthermore, this reduction in length of stay 
appears to have been well maintained since completion of 
the study, as mean length of stay for DRG 148 and 
DRG 149 was 4-7 days from March to June 2000 inclusive, 
with a highly significant reduction in length of stay for 
DRG 148, DRG 149 and for patients overall (DRG 148 
and DRG 149 combined) (Table 3). 


Discussion 


This study addressed the hypothesis that a ‘fast track’ care 
pathway can be applied to patients undergoing major 
abdominal and pelvic colorectal surgery. A cohort of 
patients undergoing complex intestinal surgery was studied. 
who had significant co-morbid disease, many with : 
history of major abdominal surgery. Based on the pre- 
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Table 3 Data from the institutional database on length of stay, comparing the service in which the ‘fast track’ protocol was adopted 
with the remaining colorectal services 





The ‘fast trac 





study was implemented in March 2000 and figures are shown for March to June (currently available data). *Mean length of stay. 


DRG, diagnosis-related group; CRS, colorectal surgery. +P < 0-0001, £P = 0-002 versus other services (Student's 7 test) 


defined criterion of success as early discharge without an 
associated increase in morbidity or readmission rates, the 
pathway appears to have been successful, although it must 
be noted that the median age in this cohort was 44-5 years. 
The results support the practice of extending multimodal 
care pathways to patients with co-morbidity undergoing 
major reoperative abdominal and pelvic surgery. 

The results of this study raise important points about the 
success or failure of such clinical pathways. The ‘fast track’ 
approach is applicable to the majority of patients under- 
going surgery; unless patients have a physical disability 
precluding early ambulation they should be encouraged to 
be active early after operation. In contrast to the findings of 
Basse et al.'®, the present study found that patients without 
co-morbidity (DRG 149) did better than those with co- 
morbidity, and had a hospital stay of only 3.5(0.8) days. A 
history of previous abdominal surgery did not hinder early 
recovery. The results of this study demonstrate that clinical 
pathways can be successful in a large group of patients 
undergoing complex reoperative abdominal and pelvic 
surgery, attested to by the mean stay of 3-6 days in patients 
undergoing ileal pouch-anal anastomosis. These results 
support the findings of other authors?! ^? and suggest that 
a short stay may be achieved without the use of thoracic 
epidural catheters. 

The real success of this approach to postoperative care is 
the eagerness with which patients embraced the ‘fast track’ 
approach. Patients appeared to have significantly less pain, 
used fewer opiates, and returned to normal physical 
activities in a much shorter time than patients managed 
with traditional techniques. Although epidural anaesthesia 
was not used, these patients had a rapid recovery after major 
intestinal surgery. This recovery was similar to that 
described by Basse et a/.'*, who reported on 60 patients 
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with a median stay of 2 days, 32 of whom were discharged 
within 48 h of surgery, for a mean stay of 4-0 days. In the 
present report, patients without major co-morbidity who 
underwent major colonic and rectal resections stayed only 
3-5(0-8) days in hospital. This length of stay was not 
influenced by the presence of a defunctioning loop 
ileostomy, although a loop ileostomy might be expected 
to reduce time to recovery from ileus as the patient does not 
have to wait for the colon to recover. 

The psychological attitude of the patient is important. 
Patients who did not comply with the suggestions of the 
medical team stayed significantly longer (5-1(1-1) days). 
This problem may be addressed by managing these patients 
on a specialized nursing floor with a standard nursing 
approach, even though the data in this paper did not show a 
difference in results between nursing floors. 

In this group of patients, there were no direct failures of 
the ‘fast track’ approach. Nobody was admitted with 
symptoms of nausea, vomiting or abdominal distension. 
There were no deaths and no anastomotic leaks. One of the 
main concerns with early discharge after major reconstruc- 
tive abdominal surgery is that patients may suffer an 
anastomotic complication at home. Published experience 
suggests that anastomotic leaks occur rarely in patients who 
follow a clinical pathway ^'^ 75, Furthermore, to date 
there have been no adverse effects reported when patients 
have been instructed to call the physician if they develop 
suspicious symptoms at home. This issue warrants careful 
consideration in future studies. 

It has been argued that discharging patients earlier will 
provide only marginal benefits in terms of cost savings, as 
the days close to discharge are not expensive on resources'". 
Apart from the benefits to the patient of early discharge, this 
opinion does not recognize the reduction in overall costs to 
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the institution from early discharge (R. P. Billingham, 
personal communication)". Another benefit of early 
discharge is vacation of a hospital bed, allowing another 
patient to be treated in an era when the number of hospital 
beds has been drastically reduced. This helps to reduce 
waiting lists and decreases institutional costs by improving 
efficiency". 

These preliminary data permit several conclusions: first, 
that application of a ‘fast track’ protocol is feasible for 
patients with high levels of co-morbidity undergoing 
complex colorectal and reoperative pelvic surgery; second, 
that the protocol permits rapid recovery and a short hospital 
stay; and third, that there appear to be no adverse events 
related to the accelerated nature of the postoperative care. 
The approach may allow patients to be discharged 
significantly earlier from hospital, thereby reducing rates 
of nosocomial infection, allowing more efficient use of 
hospital beds and reducing hospital costs. A randomized 
prospective trial is currently under way to answer remaining 
questions about the safety, applicability and patient accept- 
ability of such ‘fast track’ care protocols. 
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Background: The management of an appendix mass in children is controversial. An experience of 
conservative management of appendix masses in a paediatric population over the last 19 years is 
reviewed. 

Methods: The medical records of all children who presented with an appendix mass to one of three 
children's hospitals between 1982 and 2000 were reviewed. In that interval 427 children with a mean age 
of 7.3 years (range from 2 months to 18 years) presented with an appendix mass. Sixteen children had 
an immediate appendicectomy. The remaining 411 children were treated conservatively by close 
observation and antibiotics, with intravenous fluids and nasogastric suction if required. Once the child 
was well enough for discharge home, elective appendicectomy was booked for 4-6 weeks later. 

Results: Three hundred and forty-six (84-2 per cent) of the children responded to initial conservative 
management and were discharged after a median stay of 6 (range 3-24) days. The children returned 
4-6 weeks later for elective appendicectomy. The complication rate for elective appendicectomy was 2.3 
per cent (eight patients). Those who had an uncomplicated elective appendicectomy had a median 
hospital stay of 3 (range 1-6) days. Histological examination demonstrated acute or subacute 
inflammation in 50-8 per cent of appendices removed at elective appendicectomy. 

Conclusion: Non-operative management of an appendix mass followed by elective appendicectomy is a 


safe and effective method of management. 


Paper accepted 1 July 2001 


Introduction 


Appendicitis is the most common surgical emergency in 
paediatric practice. In this hospital a diagnosis of appendi- 
citis is made in approximately 40 per cent of children who 
present with acute abdominal pain to the accident and 
emergency department. 

An appendix mass results from appendicitis that is 
localized by oedematous, adherent omentum and loops of 
small bowel'. In contrast, an appendix abscess is a localized 
suppurative process that may occur at any time in the course 
of appendicitis, or may complicate an appendix mass. An 
appendix mass is discovered at the time of presentation in 
about 10 per cent of children with appendicitis’. The 
incidence is higher during the first 3 years of life, when one- 
third of patients with appendicitis have been reported to 
present with an appendix mass!. 

The management of an appendix mass in children is 
controversial. Many authors recommend non-operative 
management with antibiotics, followed by delayed appen- 
dicectomy, as the treatment of choice’. Others favour 
immediate appendicectomy in every case of appendicitis. 
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Controversy over the conservative management of 
appendix mass has arisen mainly from the belief that 
children, and particularly infants, have a poor ability to 
localize intraperitoneal inflammatory processes. A child’s 
ability to localize inflammation is well developed, however, 
even in infancy; one-half of the children who develop 
appendicitis during the first 2 years of life’, and one-third 
in the first 3 years’, have an appendix mass at the time of 
presentation. 

In this study, the experience of conservative management 
of an appendix mass in the three Dublin children’s hospitals 
during 19 years is reviewed. 


Patients and methods 


A total of 427 children presented to one of Dublin’s three 
paediatric hospitals with an appendix mass during the 
interval from 1982 to 2000. Some 198 of these children have 
been reported in a previous study and were included in the 
present study’. There were 222 boys and 205 girls. Their 
ages ranged from 2 months to 18 years (mean 7-3 years). 
The duration of symptoms ranged from a few hours to 


British Journal of Surgery 2001, 88, 1539-1542 1539 


1540 Appendix mass in children » J. Gillick, M. Velayudham and P. Puri 


21 days; 266 (62-3 per cent) had symptoms for longer than 
3 days. The diagnosis was made clinically in 136 children 
(31.9 per cent), by ultrasonography in 61 (14-3 per cent), by 
examination under anaesthesia in 229 (53-6 per cent) and by 
computed tomography in one child (0-2 per cent). 

Conservative management consisted of close observation 
of the clinical course to identify any deterioration. 
Antibiotics were initially given parenterally, progressing 
to oral administration as the child's condition improved. 
Three hundred and forty (82.7 per cent) of 411 patients 
managed conservatively were given ampicillin, gentamicin 
and metronidazole, 23 (5.6 per cent) received given co- 
amoxiclav and metronidazole, 43 (10.5 per cent) had 
gentamicin and metronidazole, and five children (1-2 per 
cent) received various other antibiotic regimens. Children 
were allowed oral fluids and diet as tolerated. They were 
deemed to have responded to conservative management 
once free from abdominal pain, and once their pulse rate 
and temperature had been within normal limits for 48 h. 
Once the children were fit for discharge they were allowed 
home with planned elective appendicectomy 4-6 weeks 
later. 


Results 


Sixteen of the 427 children had an immediate appendicect- 
omy following the diagnosis of appendix mass. In most of 
these cases a consultant surgeon performed the procedure. 
The median length of stay for these children was 6 (range 5— 
15) days. There were two postoperative complications: one 
wound infection and one pelvic abscess that required 
drainage. 


Successful conservative management 


Conservative management was adopted in the remaining 
411 children; 346 (84-2 per cent) of these responded to 
initial non-operative treatment. These children stayed in 
hospital for a median of 6 (range 3-24) days on their initial 
hospital admission. Three hundred and thirty-one children 
had an elective appendicectomy as planned, 4-6 weeks after 
discharge. Three children returned to hospital for 1-2 days 
for observation of abdominal pain that settled sponta- 
neously. These children all had a subsequent elective 
appendicectomy. Four children failed to return for surgery 
on the planned date, but subsequently presented to the 
hospital for emergency appendicectomy after 10, 10, 12 and 
32 weeks. Eight children failed to return for elective 
appendicectomy and were lost to follow-up. The complica- 
tion rate following elective appendicectomy was 2.3 per 
cent (eight patients — five wound infections, two intra- 
abdominal abscesses and one haematoma). Fifteen of the 
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elective appendicectomies were performed laparoscopi- 
cally; there were no postoperative complications in this 
group. The median hospital stay for uncomplicated elective 
appendicectomy was 3 (range 1-6) days. If the children 
who developed postoperative complications after elective 
appendicectomy are included, the mean hospital stay was 
3.3 (range 1-30) days. 


Failed conservative management 


Sixty-five children (15-8 per cent) with an appendix mass 
failed to respond to initial non-operative management. 
Seventeen children deteriorated while under observation 
and required early appendicectomy. Eight of these had 
postoperative complications: four wound infections, two 
intra-abdominal abscesses and two small bowel obstruc- 
tions. Twenty-seven children developed an appendix 
abscess during the initial admission and required incision 
and drainage with subsequent appendicectomy. The 
median length of stay in this group was 17 (range 10- 
44) days. There were two postoperative complications: one 
wound infection and one wound sinus that continued to 
discharge for 4 weeks. 

Three children returned to hospital and required 
intravenous antibiotics and an admission of 4, 5 and 
8 days for the treatment of an intra-abdominal abscess. 
They subsequently underwent elective appendicectomy. 

Eighteen children came back to hospital before their 
planned elective appendicectomy with acute appendicitis 
and required appendicectomy. One of these children 
developed a small bowel obstruction 6 months after elective 
appendicectomy that failed to respond to conservative 
management. This child required a laparotomy to release a 
peritoneal adhesion. The median length of stay for all 65 
patients who failed to respond to conservative management 
was 13-5 (range 5—44) days. 


Elective appendicectomy 


One hundred and sixty-eight (50.8 per cent) of the 331 
elective appendicectomy histological specimens showed 
signs of acute or subacute inflammation; 42 specimens 
showed no evidence of pathology. Some 105 specimens 
were reported as showing chronic inflammation and in 14 
children histological findings were not available. Two ofthe 
331 elective appendicectomy specimens had histological 
evidence of carcinoid tumour. 

Thirty-three appendix specimens (7.7 per cent) were 
found to have a faecolith. Four of these were diagnosed 
before operation on ultrasonography. The rest were 
identified at operation or on examination of the pathology 
specimen. Of the 33 children who had a faecolith, four were 
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identified on examination of routine elective appendicect- 
omy specimens and six children who required early 
appendicectomy were shown to have a faecolith. А faecolith 
was found in 11 of the children who required drainage of an 
appendix abscess and in 12 of those who had а recurrence of 


symptoms and required early appendicectomy. 


Appendicectomy in the presence of an appendix mass is a far 
more technically challenging procedure with an increased 
incidence of complications compared with routine appen- 
dicectomy. Increased blood loss and inadvertent damage to 
the bowel wall are among the recognized problems of 
morbidity. Appendicectomy is often performed by a trainee 
surgeon outside normal operating list hours. Performing an 
appendicectomy on an elective list ensures a full comple- 
ment of hospital staff, should any difficulties be encoun- 
tered. In the present review, 16 children had immediate 
appendicectomy in the presence of an appendix mass; most 
of these procedures were performed by a consultant during 
normal theatre working hours. Preoperative examination of 
a child's abdomen under anaesthesia should be an essential 
part of an appendicectomy. Failure to do so may lead to the 
inadvertent opening of an appendix mass. Considering 
these issues, the safest management of these children should 
be adopted; previous work by the authors, in a study of 198 
children, advocated a conservative policy when an appendix 
mass was identified during examination under anaesthesia‘. 

In this series 17 children required appendicectomy after 
the appendix mass did not respond to conservative manage- 
ment; eight of the 17 developed postoperatrve complica- 
tions. The complication rate after elective appendicectomy 
was markedly lower, at 2-3 per cent. This difference should 
not immediately be accepted as evidence that elective 
appendicectomy is safer; it is likely that children who failed 
to respond to conservative treatment had more severe 
appendicitis. The only true way of comparing the two 
treatments for appendix mass is with a randomized 
controlled trial; as yet, no trials in children exist. The 
present results indicate that conservative treatment of an 
appendix mass followed by elective appendicectomy is safe 
and effective in children. 

There are a number of outstanding issues. Conservative 
management of an appendix mass followed by elective 
appendicectomy entails a longer total hospital stay than 
immediate appendicectomy. In this review immediate 
appendicectomy entailed a median stay of 6 days, compared 
with a total hospital stay of 9 days for children with 
conservatively managed appendix masses, although the 
number of children who had immediate surgery (n = 16) 
was small. 
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Another issue is whether an appendix mass that has 
responded to conservative management requires a subse- 
quent appendicectomy. Nitecki et «5 believe that elective 
appendicectomy is unnecessary, arguing that only 14 per 
cent of children have recurrent symptoms. This is a view 
shared by Ein and Shandling’, who point out that ofa group 
of ten children with an appendix mass only one returned 
with appendicitis following initial non-operative treatment. 
Not all agree. Price et al? strongly advocate elective 
appendicectomy after seeing two patients return with 
acute appendicitis following initial conservative manage- 
ment of an appendix mass. Of 54 patients who were treated 
conservatively by Gahukamble and Gahukamble?, 22 failed 
to return for elective appendicectomy. Seven of these 
presented at a later date with recurrent appendicitis. In this 
study 25 of 39 specimens removed at elective appendicect- 
omy had evidence of a patent lumen on histological 
examination. It is claimed that this allows further inflam- 
mation and possibly recurrent appendicitis!?. 

Inthe presentreview, acute or subacute inflammation was 
evident ш 168 of 331 specimens removed at elective 
appendicectomy. Also, two cases of carcinoid tumour 
were discovered that would not have been found so 
promptly if appendicectomy had not been performed. 
The significance of lack of inflammation is less clear-cut. 
Ein and Shandling’ believe it possible that inflammation 
can regress. 

The presence of a faecolith was associated with increased 
morbidity in the present series. This agrees with the 
findings of Nitecki et «/.'' that complicated appendicitis is 
more likely to involve a faecolith; these authors recommend 
appendicectomy on finding a faecolith incidentally. In their 
review of pathology specimens, however, faecoliths were 
found in 42 per cent of appendix abscesses in adults, a 
significantly higher incidence than that in children in the 
present review. This low incidence and the presence of 
ongoing inflammation in resected appendm specimens 
implies that the decision to proceed to interval appendi- 
cectomy cannot be based purely on radiological evidence of 
a faecolith. 

Examination under anaesthesia is performed by the 
authors on all children before appendicectomy. It could 
be argued that identification of an appendix mass represents 
unnecessary anaesthesia. An increasing number of appendix 
masses are identified by preoperative ultrasonography. The 
way in which the diagnosis was made did not influence the 
incidence of complications, either on the initial admission 
or for the subsequent interval appendicectomy, in this 
review. However, appendix masses discovered under 
anaesthesia had a shorter duration of symptoms (median 
2 days) than those diagnosed clinically or by ultrasono- 
graphy (median 4 days in both groups). 
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In the present series, of the 346 children who responded 
to initial conservative management, 12 failed to return for 
their appointed elective appendicectomy. Four of these 
children subsequently came back with recurrent appendi- 
citis, a figure in line with Gahukamble and Gahukamble's 
experience. This supports the current treatment protocol 
of initial non-operative management of appendix mass 
followed by elective appendicectomy. 
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Expression of gastrin in developing gastric 
adenocarcinoma (Br 7 Surg 2001; 88: 564-8) 

Sir 

I agree with the authors that gastrin seems to be an 
important growth factor in gastric carcinogenesis. To 
determine if serum gastrin measurement could have an 
association with resectability and survival in patients with 
gastric carcinoma, my colleagues and I carried out a 
prospective study! and found that preoperative hypergas- 
trinaemia is associated with unresectability and poor 
survival. Henwood etal. showed that increasing progastrin, 
gastrin/cholecystokinin B receptor, glycine-extended gas- 
trin and amidated gastrin expression occurred along the 
pathway from atrophic gastritis to gastric carcinoma. The 
authors did not mention the correlation of gastrin 
expression with clinical outcome. 

To connect their study with clinical practice, I believe 
the authors must answer the following questions. What 
was the number of Helicobacter pylori infected samples, or 
were they excluded? Did you correlate the expression of 
gastrin with serum gastrin levels? What was the treatment 
used for these patients? If you consider extent of resection, 
patient survival, metastasis and recurrence, did you find 
any difference between patients with high and low gastrin 
expression? 

А. Soran 

National Surgical Adjuvant Breast and Bowel Project Center 
One Sterling Plaza 

201 Nortb Craig Street, Suite 350 

Pittsburgh 

РА 15231 

USA 

І Soran A, Aslar AK, Col C. Are preoperative serum gastrin levels 

related to resectability and survival in gastric cancer? Int 7 Clin 

Pract 2000; 54: 652-3. 


Authors’ reply 
Sir 


"The relevance of hypergastrinaemia to clinical outcome is a 
separate issue from the detection of gastrin gene activation in 
developing neoplasms. Serum gastrin levels may be elevated 
through a number of distinct mechanisms not associated with 
activation ofthe gastrin gene such as Helicobacter pylori infection 
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and following treatment with proton pump inhibitors. Such 

conditions result in over-secretion of amidated forms by the G 

cell whereas an activated gastrin gene in epithelial tumours 

leads to the predominance of non-amidated gastrin forms’. 

Other important studies have clarified this, and in patients with 

colorectal cancer non-amidated gastrin levels are indeed raised 

and subsequently reduced following tumour resection’. 

Our study was focused upon expression of the gastrin gene 
during the development of gastric adenocarcinoma. Our 
hypothesis was based on studies delineating the role of gastrin 
gene activation in the adenoma : carcinoma sequence in the 
colon, with the gene being a target of B-catenin mediated 
transcription’. Maximal activation of the gastrin gene in the 
samples with greater malignant potential suggests a correlation 
with poor clinical outcome. Oncogenes such as K-ras have been 
shown to maximize gastrin gene transcription’, which would 
follow the premise that de novo activation of mitogenic and 
transcriptional activators such as gastrin and K-ras contributes 
to the malignant cascade. 

In the context of our study, H. pylori infection has limited 
relevance, as there is no literature showing that H. pylori has any 
bearing on gastrin gene activation. As the majority of these 
samples were premalignant and obtained from patients under- 
going endoscopic surveillance, the consideration of parameters 
such as metastasis and recurrence is irrelevant. 

S. A. Watson 

A. M. Smith 

Cancer Studies Unit 

Queen's Medical Centre 

University Hospital 

Nottingham NG7 2UH 

UK 
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Siddheshwar RK, Gray JC, Kelly SB. Plasma levels of 

progastrin but not amidated gastrin or glycine extended gastrin 

are elevated in patients with colorectal carcinoma. Gut 2001; 
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Cost-utility analysis of open versus laparoscopic groin 
hernia repair: results from a multicentre randomized 
clinical trial (Br 7 Surg 2001; 88: 653-61) 

Sir 

То enter this trial each surgeon was required to have 


experience of ten laparoscopic herniorrhaphies. We con- 
sider this level of experience inadequate for appropriate 
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evaluation of what is a technically challenging procedure. 
The resultant mean operating time of 58 min would be 
considered excessive in dedicated minimally invasive units, 
where mean procedural duration is 40 min ог less!?; this 
alone would almost result in a cost parity between 
laparoscopic and open techniques. The addition of capital 
costs for operating equipment (camera, etc.) of £29 961.18 
to laparoscopic herniorrhaphy is inappropriate as this 
equipment would be available for the performance of 
laparoscopic cholecystectomy. If reusable equipment is 
utilized (we utilize reusable ports, needle holders, suture 
peritoneum (transabdominal preperitoneal procedure) and 
place mesh freely within space) there is a saving of 
£230.00 per patient. Contrary to the trial protocol, in 
most minimally invasive centres currently undertaking 
laparoscopic herniorrhaphy the majority of procedures 
are performed by experienced junior staff and most 
patients are treated as day-cases, resulting in considerable 
reduction in hospital expenditure’. The further financial 
saving related to diagnosis and concomitant treatment of 
covert contralateral hernias (incidence up to 50 per cent) 
has not been factored into this analysis. Finally, there is 
no analysis of the reduction in societal costs related to 
earlier return to work with the laparoscopic procedure’. 
Ina climate where recommendation of surgical procedures is 
being based primarily on cost, this paper does not do 
economic justice to laparoscopic herniorrhaphy as performed 
in dedicated centres where laparoscopic surgery is more cost- 
efficient. 
C.J. O'Boyle 
C. M. S. Royston 
P. C. Sedman 
Department of Upper Gastrointestinal and 
Minimally Invasive Surgery 
Hull Royal Infirmary 
Anlaby Road 
Hull НОЗ 23Z 
UK 
Kapiris SA, Brough WA, Royston CMS, O'Boyle CJ, Sedman 
PC. Laparoscopic transabdominal preperitoneal (TAPP) 
hernia repair —a 7-year two-centre experience in 3017 patients. 
Surg Endosc 2001 (in press). 
2 Quilici PJ, Greaney EM Jr, Quilici J, Anderson S. 
Laparoscopic inguinal hernia repair: optimal technical 
variations and results in 1700 cases. Am Surg 2000; 66: 
848-52. 
Crawford DL, Hiatt JR, Phillips EH. Laparoscopy identifies 
unexpected groin hernias. 4m Surg 1998; 64: 976-8, 
4 Heikkinen TJ, Haukipuro K, Hulkko A. A cost and outcome 
comparison between laparoscopic and Lichtenstein hernia 
operations in a day-case unit. A randomized prospective study. 
Surg Endose 1998; 12: 1199-203. 
National Institute for Clinical Excellence. Guidance on the Use of 
Laparoscopic Surgery for Inguinal Hernia. Technology Appraisal 
Guidance — no. 18, January 2001. 
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Author’s reply 
Sir 


The addition of capital costs for equipment used is 
entirely appropriate and an accepted economic method’. 
The capital cost per patient was based on annual patient 
utilization, including non-hernia use. The extra 15 min 
operating time for laparoscopic repair reported is repre- 
sentative: weighted mean difference in 37 relevant 
randomized clinical trials is 14.8 (95 per cent ci. 140- 
15-6) min’. 

Our report included a re-usable only scenario, reducing 
mean operative costs of laparoscopic repair by £180-00 — close 
to the £230-00 suggested by your correspondent. 

We recognize that open and laparoscopic repair can be 
carried out as day-case procedures. The Medical Research 
Council (MRC) analyses, however, were based on equivalent 
hospital stay, as would apply in dedicated centres. The 
advantage of this trial was its large, simple, pragmatic nature 
capturing standard practice variation in National Health 
Service (NHS) general surgical wards. 

The potential benefit of identifying occult contralateral 
hernias remains conjecture. This applies to the transabdominal 
approach rather than the totally extraperitoneal approach 
mainly used in our trial. 

Contrary to the above assertion, our study reported 
estimates of early return to work. Given unresolved theoretical 
concerns with including productivity gains’, the trial provided 
only descriptive productivity information without attaching 
potentially discriminatory values. Since societal values are 
generally excluded from cost-effectiveness ratios, the MRC 
information was not only supplementary but unbiased. 

The MRC costs reflected standard NHS surgical practice 
variation, not an evaluation of a dedicated minimally invasive 
centre. Economies of scale and patient selection criteria 
(young, fit working adults) undoubtedly make it likely that 
laparoscopic surgery will be more cost-effective in such 
centres. 

Finally, surgical procedures are not being recommended 
primarily on cost but on cost-effectiveness — a different concept 
altogether. 

Medical Research Council Laparoscopic 
Groin Hernia Trial Group 
Health Economics Research Unit and Healtb Services Unit 
University of Aberdeen 
University Medical Buildings 
Foresterbill 
Aberdeen АВ25 22р 
UK 
Webb K, Scott NW, Go PMNYH, Ross S, Grant AM, on 
behalf of the EU Hernia Trialists Collaboration. Laparoscopic 
techniques versus open techniques for inguinal hernia repair. 
In: The Cochrane Library. Issue 4. Oxford: Update Software, 
2000. 
2 Drummond MF, Stoddart GL, Torrance W. Methods for the 
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Economic Evaluation of Health Care Programmes. Oxford: Oxford 
University Press, 1987. _ 

3 Pritchard C, Sculpher М. Productrosty Costs Principles end 
Practice in Economic Evaluation. London: Office of Health 
Economics, 2000. 


Randomized clinical trial of the effect of open versus 
laparoscopically assisted colectomy on systemic immunity 
in patients with colorectal cancer (Br 7 Surg 2001; 88: 
801-7) 


Sm 
The authors conclude that the systemic immune response is 
activated equally after both procedures. Previous publications 
from our clinic and from others suggest otherwise. In 1994 
Kloosterman et a/.' were one of the first groups to demonstrate 
. significant differences between laparoscopic and conventional 
cholecystectomy. They studied monocyte human leucocyte 
antigen (HLA)-DR expression as a parameter for trauma 
induced immune suppression. Sietses et al.’ confirmed these 
results in a randomized clinical study comparing both 
techniques for Nissen fundoplication. In both studies a 
significant difference was noticed in the postoperative expres- 
sion of the HLA-DR antigen on monocytes, favouring the 
laparoscopic approach. Wakefield et4/? demonstrated that 
reduced HLA-DR expression on monocytes and slow 
restoration to preoperative values after surgical intervention 
is associated with an increased incidence of infection. These 
differences, however, were only found 1 day after surgery. 
The measurements in this trial were performed 3 days after 
surgery, and therefore probably too late to demonstrate any 
differences between the two techniques. 
F. P. K. Wu 
M. А. Cuesta 
C. Sietses* 
Department of Surgery 
Medical Centre Vrije Unsversttert 
De Boelelaan 1117 


1 Kloosterman Т, von Blomberg BM, Borgstein P, Cuesta MA, 
Scheper RJ, Meyer S. Unimpaired immune function after 
laparoscopic cholecystectomy. Surgery 1994, 115: 424—8. 

2 Sietses C, Wiezer MJ, Eysbouts ОА], Beelen RH, van 
Leeuwen PA, von Blomberg BM et al. A prospective 
randomized study of the systemic immune response after 
laparoscopic and conventional Nissen fundoplication. Surgery 
1999; 126: 5-9. 
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3 Wakefield CH, Carey PD, Foulds S, Monson JRT, Guillou PJ. 
Changes in major histocompatibility complex class П 
expression in monocytes and T cells of pauents developing 
infection after surgery. Br 7 Surg 1993; 80: 205—9. 


Totally PIER AAEE endoscopic repair of recurrent 
inguinal hernia (Br F Surg 2001; 88: 884-6) 

Sir ` 

This retrospective review of totally extraperitoneal (TEP) 
repair of 108 recurrent hernias showed a 2 per cent 
recurrence rate at a median follow-up of 16 months. The 
authors do not expect an increase ın recurrence rate and 
conclude that, despite the relatively short follow-up, ТЕР 
repair is safe and effective for the repair of recurrent 
inguinal hernia. 

This conclusion is consistent with most recent TEP 
repair reports" *, claiming a recurrence rate of 0-3-2 рег 
cent at follow-up from 3 months to more than 6 years*. 
The common methodological problem of these and many 
other studies is the adequacy of the follow-up period. 
Nearly 50 per cent of recurrences first appear 5 years after 
surgery and many patients are lost to follow-up, including 
those who seek care at other centres. Stausucal signifi- 
cance is best determined with a 10-year follow-up’. 

This paper does not discuss the long-term complication 
rate — а common problem with mesh hernia repair?. The 
relevance of the cumulative risk for long-term complica- 
tions, such as mesh migraton and fistula formation, the 
extent of patient complaints, or the potential risk of a 
persistent foreign-body reaction are not explored. A much 
larger study with a long-term follow-up is needed to 
demonstrate whether TEP repair is genuinely superior to 
other methods. The authors are correct in noting that 
avoidance of common complications of intra-abdominal 
surgery is one of the primary advantages of preperitoneal 
mesh hernioplasty. None the less, the good results of 
these and other investigators ^ should be regarded as 
short-term outcomes only. Claimed advantages of TEP 
repair should be Е against the 'gold standard' of 


open mesh repair”. 


MO 65212 
USA 
1 Aeberhard P, Klaiber C, Meyenberg A, Osterwalder A, 
Tschudi J. Prospective audit of laparoscopic totally 
extraperitoneal inguinal hernia repair: a multicenter study of 
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the Swiss Association for Laparoscopic and Thoracoscopic 
Surgery (SALT). Surg Endosc 1999; 13: 1115-20. 

2 Memon MA, Feliu X, Sallent EF, Camps J, Fitzgibbons RJ Jr. 
Laparoscopic repair of recurrent hernias. Surg Endosc 1999; 13: 
807-10. 

3 Lepere M, Benchetrit S, Debaert M, Detruit B, Dufilho A, 
Gaujoux D et al. A multicentric comparison of transabdominal 
versus totally extraperitoneal laparoscopic hernia repair using 
PARIETEX meshes. JSLS 2000; 4: 147-53. 

4 Ramshaw B, Shuler FW, Jones HB, Duncan TD, White J, 

Wilson R et al. Laparoscopic inguinal hernia repair: lessons 

learned after 1224 consecutive cases. Surg Endosc 2001; 15: 

50-4. 

Lichtenstein I. Hernia Repair Witbout Disability, 2nd ed. St 

Louis, Missouri: Ishiyaku EuroAmerica, 1987: 163-6. 

6 Schumpelick V, Klinge U, Welty G, Klosterhalfen B. Meshes 
within the abdominal wall. Chirurg 1999; 70: 876-87. 

7 EU Hernia Trialists Collaboration. Laparoscopic 


waa 


compared with open methods of groin hernia repair: 
systematic review of randomized controlled trials. Br 7 
Surg 2000; 87: 860—7. 

8 Smith JR, Demers ML, Pollack R, Gregory S. Prospective 
comparison between laparoscopic preperitoneal 
herniorrhaphy and open mesh herniorrhapy. Am Surg 2001; 
67: 115-17. 


Authors' reply 
Sir 
The value of well controlled follow-up studies of endoscopic 
repair of inguinal hernias using prosthetic material is not 
questioned and there is a need for more long-term data on this 
technique. It has been shown, however, that most recurrences 
after totally extraperitoneal repair occur early'. In patients in 
whom a mesh graft was used, but introduced by other 
techniques, the long-term presence of mesh did not result in 
significant numbers of complications^?. We believe that late 
complications related to mesh graft implantation will have a 
low incidence. 
J. A. van der Hem 
J. F. Hamming 
J. D. Meeuwis 
Н. J. M. Oostvogel 
Department of Surgery 
St Elisabeth Hospital 
Tilburg 
The Netherlands 
1 Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic 
hernioplasty. TAPP vs TEP. Surg Endosc 1995; 9: 984-9. 
2 Rutkow IM, Robbins AW. The mesh plug technique for 
recurrent groin herniorrhaphy: a nine-year experience of 407 
repairs. Surgery 1998; 124: 844-7. 
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3 Wantz GE. Giant prosthetic reinforcement of the visceral sac. 
The Stoppa groin hernia repair. Surg Clin North Am 1998; 78: 
1075-87. 


Management of aortic aneurysm in the presence of a 
horseshoe kidney (Br 7 Surg 2001; 88: 500-9) 


Letter 1 

Sir 

The review of management of aortic aneurysm in the presence 
of a horseshoe kidney was of interest to us as we had recently 
managed a patient with a ruptured abdominal aortic aneurysm 
(AAA) with this rare complication. In the review, the authors 
noted that the level of aortic cross-clamping was infrequently 
described and this limited the conclusions which could be 
drawn on the level of clamping on renal function. 

Our patient was an 81-year-old gentleman who presented to 
a neighbouring hospital for investigation of urinary symptoms. 
Computed tomography revealed a 9-cm diameter AAA 
associated with a horseshoe kidney. While in hospital the 
aneurysm ruptured. The aneurysm was approached through a 
midline incision and the aorta clamped suprarenally. This 
caused ‘deflation’ of the horseshoe kidney, making both the 
kidney and aneurysm easier to handle. The upper anastomosis 
of the bifurcated aortic graft was fashioned around the orifices 
of both renal arteries, allowing a further clamp to be applied to 
the graft below the upper anastomosis and the suprarenal clamp 
to be released. Haemostasis was achieved without the need for 
further sutures and kidney reperfusion was demonstrated by its 
‘re-inflation’ and return of normal colour. Renal ischaemic 
time was only 17 min. Both limbs of the bifurcated graft were 
tunnelled through the sac underneath the intact parenchyma- 
tous renal isthmus and anastomosed to the common iliac 
arteries, below the level of the horseshoe kidney. The patient 
required 9 units of blood intraoperatively and urine output was 
minimal during surgery. 

As described in the review, the main postoperative compli- 
cation was acute renal failure, which was possibly exacerbated 
initially by his pre-existing bladder outflow obstruction. He 
spent 7 days in the intensive care unit and required several days 
of haemofiltration. We were interested to note that develop- 
ment of renal insufficiency after rupture is a poor prognostic 
indicator with about a 90 per cent mortality rate. We are 
pleased to report that our patient is alive and well in the 
community 4 months after his surgery. 

T. Tang 

S. Hanna 

M. Gaunt 

Department of Vascular Surgery 
Box 201 

Addenbrooke's Hospital 
Cambridge CB2 2QQ 

UK 
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Letter 2 


Sir 
We challenge the conclusion of the authors that division of the 
isthmus of the kidney should be avoided in all patients. We 
recently managed two patients in whom the horseshoe kidney 
was discovered at laparotomy and in both the diagnosis was 
missed by ultrasonography. Division of the isthmus of the 
horseshoe ladney allowed adequate exposure of the aneurysm 
and repair to be carried out safely. 
А review of the literature suggests that in this sitnation, with 
a transperitoneal approach, division of the isthmus may be 
necessary in approximately 34 per cent of patients’. A factor 
counting against division of the isthmus is the increased risk of 
urinary fistula, because the isthmus may contain elements of 
the collecting system”? and graft sepsis is a potential risk. It 
has been that there is an increased risk of 
haemorrhage from the divided renal parenchyma and renal 
necrosis but none of these complications have been reported in 
the literature. The paper quoted to support this view does not 
report any of the mentioned complications?. We conclude that 
division of the isthmus can safely enhance access for 
transperitoneal repair of aneurysm. 
C. Mcllhenny 
R. N. Scott 
Depertment of Surgery 
Monklends Hospital 
Asrdrie ML6 075 
UK 

1 Connelly TL, McKinnon W, Smith RB III, Perdue GD. 
Abdominal aortic surgery and horseshoe kidney. Arch Surg 
1980; 115: 1459-63. 

2 Pelmutter AD, Retick AB, Bauer SB. Anomalies of the upper 
urinary tract. In: Walsh PC, ed. Campbell's Urology, 6th ed. 
Philadelphia, Pennsylvania: WB Saunders, 1992: 1357-442. 

3 Bomalaski MD, Gardner AL, Madison DL. Aortic surgery 
complicated by horseshoe kidney. Indumna Med 1988; 81:688— 
93. 

4 Shortell CK, Welch EL, Ouriel К, Green RM, DeWeese JA. 
Operative management of co-existent aortic disease and 
horseshoe ladney. Awa Vas: Surg 1995; 9: 123-8. 

5 Glenn ЈЕ. Analysis of 51 patients with horseshoe kidney. New 
Engl 7 Med 1959; 261: 684-7. 


Authors’ reply 


Sir 
The contribution of Tang etal. underlines the conclusions of 
our publication. 

Division of the renal isthmus after а transperitoneal 
approach does not always lead to complications such as 
haemorrhage or urinary fistula. However, in contrast to the 
assertion of Mcllhenny et æl. these complications are well 
documented, not only after division as treatment of ureter- 
opelvic sanction obstrucuon!7 but also after division of a 
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horseshoe kidney pror to transplantation??. We realize that 

division of the isthmus may be necessary to allow adequate 

exposure when the aneurysm is approached transperitoneally 

but this should be avoided when possible, for example, by using 
а retroperitoneal approach. 

О. B. Stroosma 

G. W. H. Schurink 

Department of Surgery 

University Hospital Maastricht 

PO Box 5800 

6202 AZ Maastricht 

The Netherlands 

1 Dajani AM. Horseshoe kidney: a review of twenty-nine cases. 
Br 7 Urol 1966; 37: 388-402. 

2 Culp OS, Winterringer JR. Surgical treatment of a horseshoe 
kidney: comperisan of results efter various types of operations. 
J Urol 1955; 73: 747-56. 

3 Stroosma OB, Scheltinga MRM, Stubenitsky BM, Kootstra G. 
Horseshoe kidney transplantation: an overview. Chw 
Transplant 2000; 14: 515-19. 

4 Stroosma OB, Smits JMA, Schurink GWH, de Boer J, Persijn 
GG, Kootstra G. Horseshoe kidney transplantation withun the 
Eurotransplant region: a case control study. Trexsplentateon (in 
press). 

5 Stroosma OB, Schurink GWH, Smuts JMA, Kootstra С. 
Transplanting horseshoe kidneys: a world-wide survey. 7 Urol 
(in press). 


Prospective randomized multicentre trial comparing 
stapled with open haemorrhoidectomy (Br ў Srg 2001; 
88: 669-74) 


Sir 

The authors report a median length of stay of 1 (range 0-3) day 
after stapled haemorrhoidectomy which compared favourably 
with a median stay of 2 (range 0-12) days in the Milligan- 
Morgan group and concluded the former to be superior to 
conventional surgery. In support of their argument they have 
misrepresented our study’: "The median hospital stay of the 
Milligan-Morgan group is comparable to the 2.5 days 
reported by Bleday et al. and Carapeti et el.’. In fact all patients 
in our study were treated as day cases and discharged within 6h 
of surgery as clearly stated even in the ttle of the article. 
Similarly, the authors misrepresent our second study?, quoting 
no advantage in the use of antibiotics. In this study a clear 
advantage was seen with postoperative metronidazole com- 
pared to placebo in reducing pain after diathermy haemor- 
rhoidectomy. Finally they state that failure of the various 
measures employed previously to reduce pain is because ‘the 
main unsolved problem 1s that the sensitive anal mucosa is 
severely traumatized during haemorrhoidectomy’. However, 
in their study they have provided no nociceptive data or 
electrophysiological measurements to support such a claim 
which must merely remain their own hypothesis. On the other 
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hand, clear data now exist showing that open and closed 

haemorrhoidectomy using diathermy (or other conventional 

techniques) can be carried out to high patient satisfaction as a 

day-case procedure without the need for either a costly stapler 
device or a hospital stay of up to 3 days. 

E. A. Carapeti 

Department of Surgery 

St Thomas’ Hospital 

London SE1 7EH 

UK 

1 Carapeti EA, Kamm MA, McDonald PJ, Chadwick SJD, 
Phillips RKS. Randomized trial of open versus closed day-case 
haemorrhoidectomy. Br 7 Surg 1999; 86: 612-13. 

2 Carapeti EA, Kamm MA, McDonald PJ, Phillips RKS. 
Double-blind randomised controlled trial of effect of 
metronidazole on pain after day case haemorrhoidectomy. 
Lancet 1998; 351: 169-72. 


Author's reply 
Sir 


Mr Carapeti's letter shows how varied patients’ and surgeons’ 
perception of this common disease can be. For his first point, a 
wrong quotation was used (rather than a misinterpretation of 
the study) and for this we apologize. The conclusion of our 
randomized study, in which the Milligan-Morgan group had a 
longer hospital stay than the stapler group, remains the same. 
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We believe that the early hospital discharge (6 h) claimed by 
Carapeti et al. cannot be applied to patients with third- and 
fourth-degree haemorrhoids. It is not specified in this paper 
what degree of haemorrhoids were treated. 

With regards to the role of metronidazole in controlling 
postoperative pain they found reduced pain only after 5 days, 
when postoperative pain is also normally lessened. Most 
patients (95 per cent in our personal experience) treated with 
a stapler do not need analgesics after 2-3 days and the first 
defaecation is not painful. 

Regarding the final point, two methods were employed for 
evaluating nociceptive data, a visual analogue scale and a 
composite pain score, both of which indicated superiority of 
the stapler technique. The cost of the stapler device is clearly a 
problem. The advantages of reduced postoperative pain and 
earlier hospital discharge and return to work provide strong 
counterbalance arguments. The economic problem will 
probably not stop the increasing popularity of this new surgical 
technique. 

D. F. Altomare 

Department of Emergency Medicine and Organ Transplantation 

General Surgery and Liver Transplantation Unit 
University of Bari 

Policlinico 

Piazza G Cesare 

11-70124 Bari 

Italy 
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Comprehensive Urology 


R. M. Weiss, N. J. R. George and P. H. O'Reilly (eds) 
285 x 218 mm. Pp. 724 Illustrated. 2001 London Moeby. £149-00. 


On reading the preface I learnt that ‘Urology today is а 
vibrant speciality atonce embracing the expanding horizons 
of molecular biology, the complexities of pathophysiology 
and the solid bed rock of clinical observation and measure- 
ment’. With this first sentence alone I could see that the 
book was written for the American market although two of 
the three editors are in fact British. The editors then go on 
to state that the intention of the book is to provide 
comprehensive coverage of urology for trainees taking 
‘boards’ and the older physician facing re-accreditation. I 
suspect on reading the book that it will appeal more to 
trainees than to consultants facing re-accreditation by 
virtue of the style that most of the authors have adopted. 
'The authors who have been chosen by the editors are 
'friends and colleagues worldwide who have helped con- 
cerve and project this unique approach to urological 
publishing’. Although several of the names will be unknown 
to the average reader, world authorities are included among 
the contributors and the overall standard from both groups 
is good. 

Some chapters are particularly good, notably the one on 
superficial bladder cancer from Michael Wallace. The 
volume is lavishly illustrated and the quality of the 
illustrations in the anatomy chapter by John Gosling and 
John Dickson (which 1з up to their usual standard) is 
particularly good. Some of the magnetic resonance images 
elsewhere in the book have been reproduced less satisfac- 
torily and an otherwise excellent chapter on trauma by Jack 
MacAninch and Michael Safir is marred by two radiographs 
that have been reproduced the wrong way round. I 
obviously wanted to know why I had not been asked to 
write for the book myself but could find no criticism 
whatsoever of the chapters on subjects I am particularly 
interested in, and I certainly learnt a great deal from those 
on subjects that I know less about (the vast majority). 
Having actually read the book (which is perhaps unusual for 
а reviewer) I feel reasonably confident about facing re- 
accreditation and I have already recommended the volume 
to my trainees. My final comments are that the pathology 
review right at the end of the book seems a little pointless 
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(but this is a minor criticism), and that the chapter on the 

history of urology by Wyndham Lloyd Davis at the very 

beginning of the book is absolutely outstanding and quite 
the best short review of the subject I have ever read. 

А. К. Mundy 

Institute of Urology end Nepbrology 

Royal Free and Unrversity College Medical School 

University College London 

48 Riding House Street 

London WIW TEY 

UK 


ABC of Liver, Pancreas and Gall Bladder 
L J. Beckingham (ed.) 


296 x 210 mm Pp. 54. Mustrated 2001. London BMJ Books, #16-96 

Most of the books dealing with these subjects are heavy and 
cover all aspects extensively, mostly with the intention to be 
complete. I assume that this has not been the intention of 
the authors of this volume of the ABC series. However, in 
this book of only 54 pages almost all diseases of liver, 
pancreas and gallbladder are put together in such a way that 
it asks for appreciation. It is very complete with respect to 
clinical pictures and almost all forms of treatment are 
succinctly described. The text is illustrated with colour 
photographs, well selected radiological pictures and clear 
multicolour drawings. Schematic tables, called ‘boxes’, and 
flowcharts are very informative. Warnings and rules of 
thumb shaded with a blue background complete the text. АП 
chapters end with summary points and a recommendation 
for further reading. This modern layout makes the book 
very pleasant to read or to look up a desired topic. The 
volume should not be considered as a textbook, but in just a 
few minutes it gives the reader a complete and clear picture 
of today's practice. It is particularly suitable for students, 
residents and anyone else who is interested in the field. 

Because of its completeness it is more than just an ABC. 
Т. Wobbes 
Department of Surgery 
University Medical Centre Nymegen 
PO Box 9101 
6500 HB Nijmegen 
The Netberlends 
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Scientific 





The B7S is committed to the practice of surgery based 
on scientific evidence. Each month we will publish a 
list of randomized trials and meta-analyses collated 
from English-language publications. A collection of all 
these papers will be available in the Scientific Surgery 
Archive which will be held on the B7S website together 


Tan JJ, Seow-Choen Е. Prospective, randomized trial comparing 
diathermy and Harmonic Scalpel hemorrhoidectomy. Dis 
Colon Rectum 2001; 44: 677-9. 

There was no difference in the duration of surgery, analgesic require- 
ments or postoperative pain scores in this study of 50 patients. 


Spechler SJ, Lee E, Ahnen D, Goyal RK, Hirano I, Ramirez F 

et al. Long-term outcome of medical and surgical therapies for 
gastroesophageal reflux disease: follow-up of a randomized 
controlled trial. ЎАМА 2001; 285: 2331-8. 
Some 129 of an original cohort of 239 patients were available for follow-up 
at a mean of 9-10 years. Some 92 per cent of medical and 62 per cent of 
surgical patients still needed antireflux drugs (P < 0-001). Quality of life 
scores, the incidence of late complications and the rate of oesophageal 
malignancy were similar. 


Scurr JH, Machin SJ, Bailey-King S, Mackie IJ, McDonald S, 
Coleridge Smith PD. Frequency and prevention of 
symptomless deep-vein thrombosis in long-haul flights: a 
randomised tríal. Lancet 2001; 357: 1485-9. 

A total of 231 patients with journeys over 8 h were randomized to class | 
graduated compression stockings or control groups. Duplex imaging 
revealed that 12 patients (all in the control group — 10 per cent) had 
symptomless deep vein thrombosis. 


Look M, Chew SP, Tan YC, Liew SE, Cheong DM, Tan JC et al. 
Post-operative pain in needlescopic versus conventional 
laparoscopic cholecystectomy: a prospective randomised trial. 
J R Coll Surg Edinb 2001; 46: 138-42. 

There was no advantage of needlescopic over laparoscopic cholecys- 
tectomy in terms оѓ postoperative pain (Р = 0-49), analgesia requirement 
(P = 0-93), discharge or recovery rate in this study of 64 operations. 


Hayes PD, Allroggen H, Steel S, Thompson MM, London NJ, 
Bell PR et al. Randomized trial of vein versus Dacron patching 
during carotid endarterectomy: influence of patch type on 
postoperative embolization. 7 Vase Surg 2001; 33: 994-1000. 
Some 276 operations were included. The 30-day death or any stroke rate 
was similar: Dacron 2-2 per cent, vein 3-6 per cent (P not significant). The 
rate of sustained postoperative embolization requiring treatment was also 
similar: 5-3 versus 3-7 per cent respectively. 


Delgado S, Lacy AM, Filella X, Castells A, Garcia-Valdecasas JC, 
Pique J et al. Acute phase response in laparoscopic and open 
colectomy in colon cancer: randomized study. Dis Colon Rectum 
2001; 44: 638-46. 

In this study including 97 patients, levels of interleukin 6 and C-reactive 
protein were higher in the first 72 h after conventional open operation. 
There were no significant differences in cortisol or prolactin levels. 
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with links to free Medline sites where the full papers 
can be accessed (see below for details). If you have 
published a recent randomized trial that has not been 
featured in Scientific Surgery, the Editors would be 
pleased to receive a reprint and consider its inclusion. 


Gelin J, Jivegard L, Taft C, Karlsson J, Sullivan M, Dahllof AG 
et al. Treatment efficacy of intermittent claudication by 
surgical intervention, supervised physical exercise training 
compared to no treatment in unselected randomized patients I: 
one year results of functional and physiological improvements. 
Eur ӯ Vase Endovasc Surg 2001; 22: 107-13. 

A total of 264 patients were randomized into one of three groups. Only 


patients who had surgery showed improvements in walking capacity, leg 
blood pressure and blood flow. 


Lund JN, Scholefield JH, Grainge MJ, Smith SJ, Mangham C, 
Armitage NC et al. Risks, costs, and compliance limit 
colorectal adenoma surveillance: lessons from a randomised 
trial. Gut 2001; 49: 91-6. 

Some 776 patients were randomized into two groups, one at high and one 
at low risk of adenoma recurrence; various schedules of flexible 
sigmoidoscopy or colonoscopy were tested. Adenoma recurrence rates 
were low; surveillance could be targeted at high-risk groups with 
examination every 5 years. 


Ancona E, Кио! A, Santi S, Merigliano S, Sileni VC, Koussis Н 
et al. Only pathologic complete response to neoadjuvant 
chemotherapy improves significantly the long term survival of 
patients with resectable esophageal squamous cell carcinoma: 
final report of a randomized, controlled trial of preoperative 
chemotherapy versus surgery alone. Cancer 2001; 91: 2165-74. 
The trial included 96 patients. Of the 48 patients who had preoperative 


chemotherapy, only those with complete histological remission had a 
significantly improved 5-year survival rate (60 per cent, P < 0-001). 


Barone JE, Tucker JB, Rassias D, Corvo PR. Routine 
perioperative pulmonary artery catheterization has no effect 
on rate of complications in vascular surgery: a meta-analysis. 
Am Surg 2001; 67: 674-9. 

Only four randomized studies were suitable for analysis; there was no 


evidence that pulmonary artery catheterization improved outcome in 
moderate-risk vascular patients. 


The B7S website can be found at http://www.bjs.co.uk. In 
addition to details of current and previous articles 
featured in Scientific Surgery, the website contains 
details of the Editorial Team and Board, instructions to 
prospective authors, links to other sites (such as The 
Cochrane Library) and forthcoming surgical events. The 
Editors welcome comments and suggestions about the 
website, either in writing or through the website 
address. 
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Instructions to authors 


BYS publishes original articles, reviews and leading articles all of 
which are submitted to peer review. 


An article 1з reviewed for publication assuming that its contents have 
not been submutted simultaneously to another journal, have not been 
accepted for publicauon elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 


Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideration elsewhere) that 


relate to the same subject. It 1s essential that you submit any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap Indicate on the nte page 
whether the paper is based on a previous communication to a society 
or meeting. Artcles and their illustrations become the property of the 
Journal unless nghts are reserved before publication 

Send four copies of original arncles and other editorial matter to: 
The Editor, B7S, Blackwell Science Ltd, 25 John Street, London 
WCIN 2BS, UK. Telephone: 0207 404 1831; facsimile: 0207 404 
1927. A version on disk must accompany all submitted materal. For 
instructions an how to do this, see below. Books for review should be 
sent to the same address, 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose ш the covering letter any potential or actual 
personal, political or financial interest you may have in the material, 
information or techniques described in the paper. The Journal takes 
very seriously rts obligatian to assess and declare any actual ог 
potential conflicts of mterest. The decison to publish or withhold 
such information will be made by the Editors. Acknowledge all 
sources of financial support. The first named author is responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents. The Journal accepts the criteria for authorship 

in the Brosh Medal Journal (BMF 1994, 308- 39-42) 
and the COPE gnidelines on good publication pracuce (www. 
publicationethics.org.uk). If а paper has more than six authors you 
must justify the inclusion of all names. Results of mrulucentre studies 
should be reported under the name of the organizing study group. 
Methods of recognizing contributors have been proposed (Lexcst 
1995, 345: 668). The Editors are of the view that those with a 
peripheral association with the work should simply be acknowledged 
(BFS 2000; 87: 1284—6). 


Disks 


IBM-compatble disks would be preferred (354 inch) An accurate hard 
copy must accompany each disk, together with details of the type of 
computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in natrve format or WMF if created in Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note thet it may 
not be possible to modify them. Disks will not be returned to authors. 
Proofs will be sent via e-mail as an Acrobat portable document format 


(PDF) file. 


Rejected manuscripts and illustrations will not 
normally be returned. 
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Ethics 

Material relating to human investigation and animal experunents 
must comply with and be approved by local ethics committees. It 
must conform to standards currently applied in the country of origin. 
The Journal reserves the nght not to publish an article on the 
grounds that appropriate ethical or experimental standards have not 
been reached. Written. consent must be obtained from the patent, 
legal guardian or executor for publication of any details or 
photographs that might identify an individual. Submit evidence of 
such consent with the manuscript 


Preparation of manuscripts 

BS subscribes to the policy of uniform requirements for manuscnpts 
which facilitates resubmission of papers to journals without extensrve 
recasting. Authors are advised to consult the New England Journal of 
Medicine (N Engl 7 Med 1997; 336: 309-15), or obtam Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals’ 
from The Editor, Brash Medical Journal, BMA House, Tavistock 
Square, London МСІН 9JR, UK (cost £2.95 per copy). 

Authors are responsible for the accuracy of their report including 
all statistical calculations and drug doses. When quoting specific 
materials, equipment and proprietary drugs you must state in 

the brief name and address of the manufacturer. 
Generic names should normally be used. 


Original articles 

Oniginal articles should normally be in the format of introduction, 
patients and methods, results and discussion. Please provide a 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussion in particular should be clear and concise 
and limited to matters ensing directly from the results. Avoid 


discursive speculation Randomized clinical trials should be clearly 
identified as such in the utle and abstract. 

The Editonal Board of the B7S encourages submission of review articles 
or meta-analyses on topics of interest, Any topic will be considered, but 
priority will be given to those addressing a major current problem. The 
author of each accepted article will receive an honorarrum. Before sub- 
mussion ofa meta-analysis of randomized tnals, authors are encouraged 
to consult the QUORUM statement, designed to assist in improving the 
quality of the submission (Гаж 1999; 354: 1896-900). Potential 
authors are advised to contact Мг]. A. Mune, University Department 
of Surgery, The Royal Infirmary, Edinburgh EH3 9YW, UK. 
Leading articles 

The Editors commission leading articles that are 600-900 words in 
length and address controversial topics of current interest. They should 
be supported by no more than ten key references. Submissions may be 
subjected to external review and assessment by the Editorial Board 


before acceptance. The Editors retain the rightto alter style and shorten 
material for publication. Ап honorartum ss payable on publication. 


Correspondence 


'The Editors welcome topical correspondence from readers relaung 
to articles published in the Journal Responses can be sent 
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electronically via the 875 website (www.bjs.co.uk) or by post. All 
electronic communications will be reviewed by the Correspondence 
Editor and a selection will be published in the Journal, together with 
approved letters submitted by post. Letters must be no more than 250 
words in length. Letters submitted by post should be typed on 
A4-sized paper in double spacing and should be accompanied by a 
disk. 


Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
X 297 mm) with double spacing and 4-cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the title page give: (1) the title of the article; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attributed; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support; 
and (6) the category in which the manuscript is being submitted 
(original article, review, etc). 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study, i.e. 
randomized controlled trial, retrospective review, experimental study, 
etc. Results: state the main findings including important numerical 
values. Conclusion: state che main conclusions but controversial or 
unexpected observations may be highlighted. 


Tables and illustrations 


Submit four copies of all illustrations and tables. Type each table on a 
separate page with a brief title. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies. Submit 
radiographs, photomicrographs, etc unmounted in the form of glossy 
prints, original transparencies or negatives. Illustrations in colour are 
encouraged and will be printed at no cost to the author. If you include 
photocopies, they should be of sufficient quality to enable the 
Journal's referees to judge their content and value. Label each 
illustration on the reverse side giving its number (to correspond with 
its reference in the text) and the name(s) of the author(s); indicate the 
top of the illustration. Include a measure of magnification. of 
photomicrographs. Include explanations of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustration 
reproduced from a published work must give the original source in 
full. You must obtain permission from the original author and the 
publisher before submission. 
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Abbreviations 


Use abbreviations sparingly. Terms that are mentioned frequently 
may be abbreviated but only if this does not impair comprehension. 
Abbreviations must be used consistently and must be defined on first 
use. 


Numbers and units 


Use the decimal point, not a comma, for example 5.7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI units (International System of Units) except for the 
measurement of blood pressure (mmHg). 


Statistics 


For detailed guidance on the handling of statistical material consult 
Br 3 Surg 1991; 78: 782—4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the interpretation of results. 


Design 


Set out clearly the objectives of the study, identify the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomized controlled studies may 
wish to consider the CONSORT statement (www.consort-statement. 
org). 


Presentation 


Whenever possible use graphical presentation to illustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly distinguished and presented in parentheses after the 
mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not in 
common usage should be referenced. Report results of statistical tests 
by stating the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to three 
decimal places, especially when the result is not significant. The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values. 


Interpretation 


Take great care in your interpretations. Do not place undue emphasis 
on secondary analyses. 


References 


Type the references with double spacing in the Vancouver style (see 
Preparation of manuscripts). Reference to abstracts and personal 
communications is discouraged. Reference to unpublished commu- 
nications will not be accepted. 

In the text, number references consecutively by superscript:! or 
References cited only in tables or figures should be numbered in 
sequence. 
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Thursday 31 January 2002 






A One Day symposium on Gastro-Oesophageal Reflux Disease (GORD) for consultants and trainees 
in Gastroenterology and Gastrointestinal Surgery has been arranged. A proportion of patlents with 
severe GORD are refered to hospital and stand to benefit significantly from an anti-reflux procedure. It 
ів crucial that we are able to select these patients, select the appropriate procedure and perform the 
operation to the highest technical standards required to ensure a good long term quality of life. This 
fourth Whipps Cross Oesophago-Gastric Symposium will bring together a panel of expert International 
speakers at The Royal College of Surgeons of England In London to lead the discussions on: 











e selecting patients for antl-reflux surgery, 
e choosing the most appropriate procedure and 
e agreeing the optimal techniques of anti-reflux surgery 
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e Bernard Dallemagne • Bob Heading e ВІ Owen e Marc Winslet 
e Тот Dehn e Ziggy Krukowski e Раш Swain 











Discussion topics of GORD Video presentations with practical aspects of: 
e Рһузісіапіу thoughts e Gastroscopic anttreflux procedures 








e Selecting patients for surgery e Nissen-Rosettl 360° posterior wrap 
e Choosing the right procedure e Watson 180° anterior wrap 

e Quality of life after treatment e Toupet 180? posterior wrap 

e What to do when all goes wrong e Dealing with large hiatal hemiae 

e Difficult cases discussion e  Revisional antHreflux surgery 











Symposlum organiser: Mr Abrie Botha, Consultant Surgeon, Whipps Cross Hospital 






Fee: £65 






For application forms and enquiries contact: 
Ms Maxine Levene, Secretary to Mr Botha, 
Whipps Cross Hospltal, Leytonstone, London, E11 1NR Phone/Fax: 020 — 8535 6656 
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Haemoglobin solutions in surgery 


С. J. Vlahakes 


Department of Surgery, Massachusetts General Hospetal, 55 Fruit Street, BUL119, Boston, Massachusetts 02114—2696, USA 


(e-mail. viahakes gus@mgh-harvard edu) 


Approrimately 60 per cent of blood transfusions (30 million 
units annually, worldwide) are infused in conjunction with 
operative blood loss. Consequently, there exists an import- 
ant place in surgery for safe and efficacious transfusion 
alternatives. Most recent progress in blood substitute 
development has been 1n the area of haemoglobin-based 
oxygen carrying (HBOC) solutons, several of which are 
currently in advanced clinical trials; they differ, in part, 
because their haemoglobin is derived from different 


sources. 


Efficacy Issues 


It has been shown that HBOC solutions can carry the same 
amount of oxygen as blood and so, in experimental studies, 
it has been possible to achieve near-complete replacement 
of the autologous red cell mass using these materials’. After 
introduction of HBOC solutions into initial clinical trials, 
however, certain limitations emerged that influence how 
these solutions can be apphed in clinical practice. 
Unpolymerized haemoglobin when infused has a short 
half-life of 6-8 h. Thus, with the exception of applications 
in which such an extremely short half-life is adequate (such 
as the acute stabilization of trauma), this type of low 
molecular weight HBOC preparation has limited clinical 
usefulness as a substitute for traditional blood transfusion. 
Other types of HBOC solution have been prepared by 
polymerization, most commonly with glutaraldehyde. This 
produces a family of polymers, and altering the polymer- 
ization process and/or selective molecular weight ultra- 
filtration can influence the molecular weight distribution. 
Typically, the average molecular weight of such prepara- 
tions is 200 000-250 000 kDa. 

Polymerization can increase half-life although it remains 
relatively short, especially compared with that of traditional 
red cell transfusion. Furthermore, in the plasma phase there 
is little methaemoglobin reductase activity and so HBOC 
solutions can undergo oxidation fn vive to methaemoglobin, 
which cannot carry oxygen’. The relatively short circulating 
half-life of free haemoglobin, even when polymerized, 
combined with spontaneous oxidation, results in a func- 
tional circulating half-life of approximately 24 h (Fig. 1). 
This important phenomenon and limitation ın efficacy 
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must be considered when seeking clinical applications for 
these materials. 


Potential applications 


Use as blood substitutes 


In use as traditional blood replacement, the short duration 
of efficacy of HBOC solutions is a significant issue. In 
clinical trials in which these materials are being used instead 
of autologous red cell transfusion, the doses currently 
employed, combined with the short half-life, have produced 
limited efficacy in overall blood conservation. A possible 
exception is in their use in treating postoperative anaemia 
after cardiac surgery employing cardiopulmonary bypass. 
During the first 8-12 h after bypass, cardiac surgery patients 
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Fig. 1 Mean(s.d.) plasma haemoglobin and methaemoglobin 
levels following near-total blood exchange with a bovine-derived 
haemoglobin-based oxygen carrying (HBOC) solution in a 
conscious anımal model. Note the conversion of up to 40 per 
cent of the infused HBOC product to methaemoglobin by 72 h. 
Reproduced with permission’, 
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usually undergo rewarming, and arterial and venous 
vasodilation. This results in a volume requirement, and 
haemodilution occurs that produces a nadir in haematocrit 
within the first few postoperative hours. Transfusion 
decisions are generally made at around the time of this 
nadir’. In the days that follow a cardiac operation, as fluid is 
mobilized and excreted, some haemoconcentration occurs, 
producing a sharp rise in haematocrit by the fourth or fifth 
postoperative day. Patients having cardiac surgery may 
therefore benefit from a short-term ‘oxygen transport 
bridge' until haemoconcentratíon occurs. Use of HBOC 
solutions is one possible means of achieving this, as 
suggested in a recent clinical trial’. 


Use in preoperative autologous donation 


One useful technique that has permitted avoidance of 
allogeneic blood exposure in surgery is preoperative 
autologous donation. In some surgical settings, however, 
the acuteness of the situation or lack of physiological reserve 
may preclude such donation. HBOC solutions may be used 
in a novel way to permit extended, acute autologous blood 
donation immediately before surgery. In an experimental 
model, а haemoglobin-based blood substitute was used to 
achieve acute donation of approximately 70 per cent of the 
autologous red cell mass’. Because of the oxygen carrying 
capacity provided by the HBOC product, the high degree of 
removal of the autologous red cell mass was well tolerated in 
a subsequent experimental surgical stress. Following 
intraoperative blood loss, the autologous blood may be 
readministered. 


Novel applications 


Because of the low viscosity of these materials, and because 
they travel in the plasma phase, their behaviour in the 
microcirculation is different from that of erythrocytes. 
Studies of the microcirculation using vital microscopy have 
demonstrated that precapillary sphincters control the 
transit of erythrocytes, but do not necessarily completely 
exclude the plasma phase. So, if a cell-free, oxygenated 
haemoglobin solution is present in the plasma phase, it may 
reach target tissues with less local regulation than erythro- 
cytes. The consequence of this has been studied experi- 
mentally. Using a needle oxygen sensor (Sigma-pO;- 
Histograph KIMOC 6650, Eppendort-Netherler-Hinz, 
Hamburg, Germany), Standl and colleagues demonstrated 
that the addition of even small amounts of HBOC solution 
into the circulation can substantially change local tissue 
oxygen tension^, and that this effect operates even in the 
presence of arterial stenosis’. This suggests potential 
applications in the management of vaso-occlusive diseases, 
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such as peripheral vascular disease producing non-healing 
leg lesions, and coronary ischaemia. 


Issues and controversies in development of 
haemoglobin solutions 


Free haemoglobin is known to possess high-affinity nitric 
oxide binding properties. This area has been explored for 
over a decade, and nitric oxide binding is thought to be the 
mechanism by which many HBOC solutions exert their so- 
called ‘vasoconstrictor’ effect?. In virtually every clinical 
study performed to date, some increase in systemic vascular 
resistance has been demonstrated. This effect is thought to 
result from an interaction of haemoglobin with nitric oxide, 
a concept that requires diffusion of haemoglobin through 
the endothelium to the interstitial space where the 
physiological effects of nitric oxide are considered to 
occur. While there may be some applications in which 
this is of benefit’, initial concern was about possible 
deleterious effects. For instance it has been suggested that 
the vasoconstrictor effect may override or diminish any 
benefit from improved oxygen delivery. Consistent with 
this is the observation that when HBOC solution was 
administered in a shock model, higher lactate levels were 
observed following resuscitation'". Modifications to 
HBOC solutions may be required if such effects on vascular 
biology prove to have deleterious consequences in clinical 
applications. This is one of several important issues that are 
currently under investigation, but it is the short duration of 
efficacy of current HBOC preparations that remains the 
major limitation of these materials if they are to be used in 
applications similar to those of traditional blood transfu- 
sion. 


References 


|. Viahakes GJ, Lee К, Jacobs EE Jr, LaRaia PJ, Austen WG. 
Hemodynamic effects and oxygen transport properties of a new 
blood substitute in a model of massive blood replacement. 7 
Thorac Cardiovasc Surg 1990; 100: 379-88. 

2 Lee R, Neya K, Svizzero TA, Vlahakes GJ. Limitations of the 

efficacy of hemoglobin-based oxygen-carrying solutions. 7 

Appl Physiol 1995; 79: 236-42. 

Stover EP, Siegel LC, Parks R, Levin], Body SC, Maddi К et al. 

Variability in transfusion practice for coronary artery bypass 

surgery persists despite national consensus guidelines: a 24- 

institution study. Institutions of the Multicenter Study of 

Perioperative ischemia Research Group. Anesthesiology 1998; 

88: 327-33. 

+ Levy JH, Goodnough LT, Greilich P, Parr G, Stewart RW, 
Gratz I et al. A room-temperature stable hemoglobin (HBOC- 
201) eliminates allogeneic red blood cell (RBC) transfusion in 


m 


©2001 Blackwell Science Lid 


С J. Viahakes • Leading article 1555 


post-operative cardiac surgery patients. Crrewletzon 1998; oxygenation during 95% artificial arterial stenosis. Surgery 
98(Suppl Т): 1132(Abstract). 1997; 121: 411-18. 

5 Slanetz PJ, Lee R, Page R, Jacobs EE Jr, LaRaia PJ, Viahakes 8 Vogel WM, Dennis RC, Cassidy С, Apstein CS, Valeri CR. 
С]. Hemoglobin blood substitutes in extended autologous Coronary constrictor effect of stroma-free hemoglobin 
preoperative blood donation: an experimental study. Swrgery solutions. Am 7 Physiol 1986; 251: H413-20. 

1994; 115: 246-54 9 Reah G, Bodenham AR, Mallick A, Daily EK, Przybelski RJ. 

6 Standl TG, Reeker W, Redmann С, Kochs E, Werner C, Initial evaluation of diaspirin cross-linked hemoglobin 
Shulte am Esch J. Haemodynamic changes and skeletal muscle (DCLHb) as a vasopressor im critically ill patients. Crit Cere 
oxygen tension during complete blood exchange with Med 1997; 25: 1480-8. 
ultrapurrfied polymerized bovine haemoglobin. Intensrve Care 10 Winslow RM, Gonzales A, Gonzales ML, Magde M, 

Med 1997; 23: 865-72. McCarthy M, Rohlfs RJ eta. Vascular resistance and efficacy of 

7 Horn E-P, Stand! T, Wilhelm S, Jacobs EE, Freitag U, Frietag red cell substitutes in a rat hemorrhage model. 7 Appl Pbysrol 
M etal Bovine hemoglobin increases skeletal muscle 1998; 85: 993—1003. 


BJS Impact factor 


‘The impact factor of a journal is probably the only quantitative way of assessing its worth 
and relevance to the academic community it serves'!. In some situations academic worth is 
measured using the bibliographies of individuals within departments and correlating these 
with cited source impact factors. The impact factor is the ratio of the total number of 
citations received in a given year to the articles published in the previous 2 years, to the total 
number of citable articles published by that journal in those 2 years. 

The BFS impact factor has risen from 1-78 in 1992 to the latest rating in September this 
year of 2-94. BFS is second only to Annals of Surgery as a general surgical journal in worldwide 
rankings. Annals of Surgery scores 5.99 and, for comparison, the New Englend Journal of 
Medicine scores 29-51, BMF 5.33, American Journal of Surgery 2.12 and World Journal of 
Surgery 2-02. 

The editors wish to thank everyone who submits papers to BFS, those who bear rejection 
without complaint, and those who drive up our standards by their incisive and efficient 


J. А. Famdon 
Editor 
1 Taylor S. The Impact Factor. Oxford: Blackwell Publishing, 2001. 





02001 Blackwell Science Led www. bjs.co.uk Brush Journal of Surgery 2001, 88, 1553-1555 





Preoperative radiotherapy for rectal cancer 


C. A. M. Marijnen* and C. J. H. van de Velde* 


Departments of *Clinical Oncology and +Surgery, Leiden University Medical Centre, PO Box 9600, 2300 RC Leiden, The Netherlands 


(e-mail: velde&lumc.nl) 


‘The mainstay of treatment of infiltrating rectal carcinoma is 
radical surgery, with or without sphincter preservation. 
While 15—50 per cent of patients will have a pelvic relapse 
after conventional surgery, two recent meta-analyses have 
demonstrated that radiotherapy reduces such local recur- 
rence and might even improve survival”. In a recent 
multicentre trial’, in which surgery and pathology were 
standardized for the first time, it was demonstrated that the 
introduction of total mesorectal or circumferential excision 
(TME) reduced pelvic relapse (8-2 per cent), compared with 
historical controls (22 per cent). With these excellent results 
for TME alone, the question arises whether adjuvant 
radiotherapy is necessary for all patients and, if so, when. 


Timing 


Should adjuvant radiotherapy be given before or after 
operation? For several indications there can be no discus- 
sion: the aim of downstaging or increasing the number of 
sphincter-saving procedures can obviously be achieved only 
by preoperative radiotherapy. Consequently, the discussion 
about preoperative or postoperative radiotherapy focuses 
on the prevention of local recurrence. Although traditional 
National Institutes of Health guidelines in the USA still 
recommend postoperative radiotherapy combined with 
chemotherapy, the evidence is contradictory. The only 
trial that has addressed the question compared short-term 
preoperative radiotherapy (5 X 5 Gy) with postoperative 
radiotherapy in patients with Dukes' stage B and C tumours. 
The results demonstrated the superiority of preoperative 
over postoperative radiotherapy, with local recurrence rates 
of 12 and 21 per cent respectively (P = 0-02)". Preoperative 
radiotherapy has several advantages in terms of compliance, 
duration of treatment, morbidity and financial cost. The 
appeal of postoperative radiotherapy is that the selection of 
patients to receive adjuvant treatment can be based on 
factors that are known to influence local recurrence. 
Although the balance between treatment burden and 
efficiency is in favour of preoperative radiotherapy, this 
lack of selectivity remains a matter that must be resolved. 


Reduction of local recurrence 
Over the past decade, preoperative radiotherapy has been 


given in a short-term scheme of 5 x 5 Gy followed by 
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operation within 1 week with the aim of preventing local 
recurrence. Several trials of conventional surgery have 
shown improved local control with this scheme, with one 
study even demonstrating improved survival®. In the 
randomized trial of standardized TME, a decrease in local 
recurrence rate from 8-2 per cent in non-irradiated patients 
to 2-4 per cent in irradiated patients was observed, 
demonstrating that radiotherapy has a beneficial effect 
even in patients having TME. 


Do all patients need preoperative radiotherapy? 


Subgroup analysis in the above TME study and in the 
Swedish Rectal Cancer Trial? has revealed that for proximal 
lesions and tumour node metastasis (T NM) stage I tumours 
radiotherapy has no significant influence on local recur- 
rence. Consequently, the administration of preoperative 
radiotherapy for these subgroups in the absence of optimal 
preoperative staging is still open to debate. However, the 
relatively high frequency oflocal recurrence in patients who 
undergo an abdominoperineal resection suggests that 
radiotherapy must always be given in these cases. 

Despite surgery and pathology being quality controlled 
in the TME trial, the proportion of patients with a positive 
circumferential margin was still 18 per cent; this increases 
the risk of both local and distant recurrence. Àn improve- 
ment in preoperative imaging to permit the reliable 
identification of patients who are at risk of circumferential 
margin involvement is clearly required. 'The value of 
preoperative radiotherapy in these patients, either alone 
or in combination with chemotherapy, merits further 
investigation. The ongoing Medical Research Council 
CRO7 trial, which randomizes between preoperative radio- 
therapy and selective postoperative chemoradiotherapy, 
might provide part of the answer. 


Downstaging and downsizing 


Short-term preoperative radiotherapy yields excellent 
results in terms of local control, but is not the standard 
treatment for locally advanced tumours. These lesions 
require downstaging; this is not achieved with 5 х 5 Gy 
and a short interval between radiotherapy and operation’ 
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'To avoid short-term preoperative radiotherapy in patients 
with a locally advanced tumour, preoperative magnetic 
resonance imaging has been suggested for all patients with 
rectal cancer. Conventional radiotherapy with a total dose 
of 46-60 Gy, possibly combined with chemotherapy, is 
recommended for locally advanced lesions. To allow 
sufficient time for such tumours to reduce sufficiently in 
size, the interval between radiotherapy and operation needs 
to be at least 4 weeks. An ongoing Swedish study (L. 
Pahlman and B. Glimelius, unpublished data) is addressing 
the occurrence of downstaging after 5 X 5 Gy when 
surgery is postponed. Patients are randomized to a short 
(less than 1 week) or a long (4—6 weeks) interval between 
radiotherapy and operation. 

Inlow rectal cancer, radiotherapy can be used to increase 
the safety of a sphincter-saving procedure by devitalizing 
tumour cells that might be left behind. Furthermore, it 
might facilitate this procedure in very low tumours by 
downsizing. A trial addressing the timing between radio- 
therapy (13 X 3 Gy) and operation for sphincter-saving 
procedures demonstrated a better clinical response in 
patients with a long interval (6—8 weeks) than in those 
with a short interval (1—2 weeks), but there was no 
difference in the proportion of sphincter-saving procedures 
(76 versus 68 per cent respectively; Р = 0.27). 


Side-effecte 


There has been concern about serious short- and long-term 
toxic effects of high fractional doses of preoperative 
radiation. In two trials that reported increased mortality 
rates short-term preoperative radiotherapy was adminis- 
tered using a suboptimal technique??. Several other trials 
have demonstrated that daily 5-Gy fractions can be given 
safely when an adequate treatment technique is employed"; 
this is so even when combined with TME'?. Anastomotic 
leakage is not increased in patients undergoing TME after 
preoperative radiotherapy 9. A twofold increase in perineal 
dehiscence is generally reported, both after short-term and 
after long-term preoperative radiotherapy. In the long 
term, small bowel complications are of most concern. 
However, the Uppsala trial* demonstrated that these occur 
more frequently in patients who have been irradiated after 
operation (11 per cent) than in those treated before 
operation (5 per cent). 
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Conclusion 


Although optimized surgery results in a low rate of local 
recurrence, further improvement may be achieved by 
selective short-term preoperative radiotherapy, with an 
acceptable rate of morbidity. Further follow-up and analysis 
will refine the indications for this regimen in patients with 
operable rectal cancer. 
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Background: A proliferation of animal models has not only improved our understanding of 
inflammatory bowel disease, it has also formed the basis of new treatment strategies. 

Methods: A search was conducted using the National Library of Medicine for articles discussing 
immune therapies for inflammatory bowel disease. This was supplemented by findings from the 
authors' own laboratory. 

Results: An overview of the different animal models is presented. These models are used to highlight 
the recent human trials of immune therapies. Potential future therapies are also discussed. 

Conclusion: Immune therapies have altered the management of patients with inflammatory bowel 
disease. In future they will influence not only the indications for surgery but also its timing and 
outcome. 


Based on a presentation to the American Society of Colorectal Surgeons tripartite meeting, Washington DC, USA, 


May 1999 
Paper accepted 2 July 2001 


Introduction 


Inflammatory bowel disease develops in approximately 0-1 
per cent of the Western population yet its aetiology and 
pathogenesis are incompletely understood. In recent years 
there has been a rapid expansion of animal models of the 
condition!”, resulting in new treatment protocols as well as 
potential future strategies’. Surgeons need to know about 
these developments as they will increasingly encounter 
patients who have been treated with first-line immuno- 
logical agents, and these will ultimately alter the types of 
case referred to surgeons. These new treatments, however, 
have limitations and are not applicable to complications 
such as perforation, stricture or abscess. Furthermore, it 
may be possible to identify a cohort of patients in which 
surgical intervention should be the first line of treatment. 
Anawareness ofthe complications of immune treatments as 
they relate to surgery is also important. 


T-cell subsets and inflammatory bowel disease 


CD4' T cells play a key role in controlling immune 
responses. From a common precursor they have the ability 
to differentiate into functionally distinct subsets" (Fig. 1). 
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For example, T helper (Th) type 1 cells, which are 
important for macrophage activation, secrete interleukin 
(IL) 2, tumour necrosis factor (TNF) о and interferon 
(IFN) y. In contrast, Th2 cells secrete IL-4 and IL-10?, and 
provide help for antibody production. More recently, 
regulatory subsets have been described, Т г1% and Th3°, 
which predominantly secrete. IL-10 and transforming 
growth factor (TGF) В respectively, and can inhibit Th1 
and Th2 responses. Both IL-12 and IL-18 have pivotal roles 
in the development of Th1 cells, whereas IL-4 has a similar 
role in Th2 development’. In addition, IL-4 is able to 
inhibit the expression of the B; subunit of the IL-12 
receptor”, thereby preventing a Thi response, whereas 
murine IFN-y (FN-o in humans), the product of a Thl 
response, stimulates B» expression. 

In Crohn's disease there is strong evidence of a Thi- 
mediated pathogenesis!" P. Raised levels of IL-12 have 
been detected by reverse transcriptase-polymerase chain 
reaction in the colon and small intestine of affected 
patients'*. This was not restricted to areas of inflammation 
and was also a feature of intestine of normal macroscopic 
and microscopic appearance. Similarly, increased levels of 
TNF-a have been detected in the stool of affected 
children". More recently, the functional IL-12 receptor 
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Fig. 1 CD4* T-cell subsets. These subsets аге thought to 
originate from a common precursor Т cell (T naive). The 
cytokines interleukin (IL) 12 and IL-18 are important in the 
generation of the T-cell subset referred to as T helper (Th) 
type 1, which is characterized by the production of IL-2 and 
interferon (IFN) y. IL-4 plays a role in the development of the 
T-cell subset Th2, characterized by the production of IL-4 and 
IL-10. A third subset is the regulatory T cell. This may be a 
heterogeneous group, comprising subsets referred to as Th3, T 


regulatory (Treg) or Trl. A feature of this group 1s its ability to 
produce either or both of the immunoregulatory cytokines IL-10 


and transforming growth factor (TGF) B 


subunit, Вз, has been found to be increased only at sites of 
active disease’®. Т cells, isolated from the lamina propria, 
secrete IFN-y'’. This is reduced when the cells are 
stimulated in the presence of an anti-IL-12 antibody. 
Furthermore, raised levels of both mucosal IL-18 and the 
enzyme involved in converting IL-18 from the inactive 
secreted form to the active form, IL-1-converting enzyme, 
have been found in patients with Crohn's disease??? The 
significance of finding IL-18 is that it acts synergistically 
with IL-12 in the generation of Th1 cells. 

Despite the evidence ofa role for Th1 in Crohn's disease, 
support for a Th2 pathogenesis in ulcerative colitis is much 
weaker’. There are reports that lamina propria T cells 
secrete IL-5!” and IL-4, but this is not a consistent finding. 
However, the presence of autoantibodies, such as anu- 
neutrophil cytoplasmic antibody, is suggestive of a Th2 
pathogenesis. While Th1 cytokines do not appear to be 
raised in ulcerative colitis, there is no strong evidence for the 
presence of Th2 cytokines. These conflicang immuno- 
logical findings are borne out in the paucity of animal 
models that are able to reproduce the pathological features 
of ulcerative colitis. 
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Animal models of Inflammatory bowel! disease 


Many of the current immune strategies have been developed 
in animal models, of which the most widely used currently is 
the severe combined immune deficiency (SCID) model of 
colitis. Spontaneous models of inflammatory bowel disease 
are uncommon, the most studied being the cotton-top 
tamarin model”?”?; these primates develop a colitis similar 
to ulcerative colitis Strains of mice that develop a self- 
limiting form of right-sided colitis are the C3H/HeJBir** 
and the senescence-accelerated mouse P1/Yit (SAMP)?. 
Furthermore, CD4* T cells isolated from C3H/HeJBir 
mice are reactive to the normal gut flora?Ó and can transfer 
colitis to immune-deficient mice. Chemically induced 
models of colitis can be produced by rectal instillation of 
trinitrobenzene sulphonic acid (TNBS)*””%, acetic acid or 
oxazolone??. Oxazolone causes mice to develop features of 
ulcerative colitis, with raised levels of IL-4. Intramural 
injection of bacterial cell wall content? can also produce 
granulomatous changes in bowel. 

Immune models form by far the largest group — one that 
has been expanding rapidly?!. It is now possible to generate 
animals with a single deletion of a target gene (knockout 
animals) or increased expression of a рагисшаг gene 
(transgenic animals)". Most of these manipulations have 
been carried out in mice, which has also allowed the study of 
candidate genes in inflammatory bowel disease. Animal 
models in which there is a defect in the epithelial barrier 
proteins, N-cadherin?? or trefoil factor?*, develop inflam- 
matory bowel disease. This is thought to allow enteric 
bacteria to trigger an immune геѕропѕе?°. Deletion of either 
the cytokines IL-10 (IL-10775 and IL-2 (1-27) or 
their receptors, СВЕВА 3% and IL-2Ra ^ respectively, 
also results in colitis. Furthermore, a murine model’? in 
which a stable form of the TNF-a messenger RNA 
(mRNA) is expressed develops arthritis and granuloma 
formation in the terminal ileum. These findings support a 
major role for IL-10 and TNF-a in the pathogenesis of 
Crohn's disease 9. T-cell receptors (TCRs) play a similar 
role in the development of colitis. TCR-o mice, in which 
the а chain of the TCR is deleted, develop mucosal 
inflammation similar to that of ulcerative colitis. This is 
characterized by a Th2 cytokine profile and the presence of 
autoantibodies*!-*, If these mice undergo an appendicec- 
tomy when 1 month old, the incidence of colitis is reduced 
dramatically™, 

The SCID model of colitis (Fig. 24546 is one of the most 
widely used immune models of inflammatory bowel disease. 
In this model transfer of a subpopulation of CD4* T cells, 
CD45RBP^, from an immunocompetent mouse to an 
immunodeficient animal (SCID or ВАС”) leads to a Thl- 
mediated colitis within 6—8 weeks, with extraintestinal 
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Fig. 2 The severe combined immune deficiency (SCID) model 
of colitis. CD4* T cells from the spleen of an immunocompetent 
mouse, labelled with an antibody to CD45RB, can be sorted 
according to high or low expression of this surface antigen. 
Transfer of CD4* CD45RB"®? T cells to an immunodeficient 
mouse results in colitis which is characterized by a T helper (Th) 
type 1 cellular immune response with raised levels of interferon 
(IFN) y and tumour necrosis factor (TNF) o. Transfer of the 
reciprocal population, CD4* CD45RB' T cells, does not 
result in colitis. Furthermore, transfer of the CDF CDa5RB'?* 
T cells with the CD4* CD45RB"*"^ T cells prevents the 
development of colitis. This protection is dependent on 
interleukin (IL) 10 and transforming growth factor (ТСЕ) В 


manifestations involving the liver, skin and lungs". In 
addition, transfer of the reciprocal population, CD45 RB, 
with the pathogenic CDASRB''**^ prevents colitis. This 
model has helped to define the role of regulatory T-cell 
populations and inflammatory cytokines in inflammatory 
bowel disease? and, in particular, anti- TNF-a treatment. 
Further work has shown that the regulatory population is 
contained within the CD4* CD25* CD45RB'^* popula- 
tion". In experiments where CD25* T cells are depleted, 
mice develop autoimmune diseases such as diabetes, 
gastritis and thyroiditis”. 


immune targets 


The extensive number of animal models has highlighted 
potential immune targets. These can be at the level of the 
epithelial barrier or the enteric flora. Further targets are the 
co-stimulatory molecules involved in T-cell activation. 
Downstream targets include the proinflammatory Thl 
cytokines, such as TNF-o and IL-12, generated following 
T-cell activation, or the nuclear factors involved in the 
transcription of these cytokines. A novel target is the 


British Journal of Surgery 2001, 88, 1558-1569 www. bjs.co.uk 


enzymes involved in cytokine activation, such as TNF-a- 
converting enzyme, which converts TNF-o into its active 
form. While anti- TNF-o treatment has entered clinical 
practice, enzyme inhibitors would avoid many of the 
adverse effects associated with such antibody treatment. 
Other potential targets are the molecules involved in 1 cell 
homing to the lamina propria. 

Alternatively, regulatory cytokines, of which IL-10 has 
already entered into clinical practice, can downregulate the 
immune response. A potent strategy is to use regulatory T 
cells?! , which have been postulated to control the function 
of human T cells?" reactive to enteric bacteria. This review 
discusses the targets of immunomodulators as well as the 
current immune strategies. It highlights immune targets, 
identified in animal models, that may become the basis of 
future treatments. 

Steroids are commonly used in the treatment of 
inflammatory bowel disease. They reduce activation of 
macrophages, antagonize the effects of IFN-y and prevent 
effective presentation of antigen by antigen-presenting 
cells. This accounts for their immunosuppressive effect. In 
contrast, immunomodulators, such as the macrolides 
cyclosporin A and tacrolimus (FK506), bind to intracellular 
receptors that are then able to inhibit the function of 
calcineurin. The end result is to prevent the activation of 
genes involved in T-cell proliferation, such as IL-2. 
Alternatively, azathioprine and its metabolite 6-mercapto- 
purine are purine analogues that, when incorporated into 
DNA, prevent T-cell proliferation. Similarly, methotrex- 
ate, a folic acid antagonist, also inhibits cell proliferation. 
These treatments have a non-specific effect on the immune 
system whereas current immune strategies are aimed at a 
specific target. 


Current immune therapies 


Tumour necrosis factor @ 


ТМЕ-о is a cytokine produced by T cells and macrophages. 
It is secreted in an inactive form requiring activation by a 
metalloproteinase, TNF-a-activating enzyme. Its actions 
include activation of macrophages, increasing expression of 
adhesion molecules and the production of inflammatory 
cytokines. In the SCID model of colitis, continuous 
treatment with a TNF-o antibody prevented colitis? 
whereas treatment for 2 weeks was ineffective. On cessation 
of anti- TNF-o treatment colitis occurred within 4 weeks. 

There have been several human trials showing the success 
of anti- TNF-@ treatment in patients with Crohn's dis- 
ease? *?^, The antibody most commonly used has been 
infliximab (cA2 or Remicade®; Schering-Plough, Welwyr 
Garden City, UK), a monoclonal mouse-human chimaeric 
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antibody immunoglobulin (Ig) G; against TNF-a. The 
earliest report involved a single infusion of infliximab, 
10 mg/kg, in a group of ten patients with Crohn’s disease 
involving the colon and/or terminal ileum who were 
unresponsive to steroids’. The effect was dramatic, with 
an improvement, as scored by colonoscopic findings and the 
Crohn's disease activity index (CDAD), occurring in eight of 
the ten patients 4 weeks after the initial infusion. The mean 
CDAI decreased from 257 before treatment to 79 at 
4 weeks. Similarly, colonoscopy showed healing of nearly 
all the ulcers. The response also correlated with a normal- 
ization of inflammatory markers such as C-reactive protein 
level and erythrocyte sedimentation rate. 

In a large randomized clinical trial, 108 patients with 
moderate to severe Crohn’s disease were treated with a 
single infusion of infliximab of either 1, 5, 10 or 20 mg/kg; 
other drug treatments were left unchanged. Interestingly, 
response (defined as a reduction of the CDAI to less than 70) 
did not correlate with dosage. The highest response was 
noted in patients treated with 5 mg/kg and the response 
corresponded to a decrease in the Crohn’s disease endo- 
scopic index of severity (CDEIS)**. Histologically, the 
effect of cA2 was to reduce the cellular infiltrate and 
downregulate expression of adhesion molecules?", but crypt 
architecture was still distorted despite treatment. After a 
single dose of anti- TNF-a, 33 per cent of patients had 
complete remission, as defined by a CDAI of less than 150. 
However, at 12 weeks after infusion this fell to 24 per cent, 
compared with 8 per cent in the placebo group. This again 
seems to correlate with the findings in the SCID model, 
with treatment having no lasting effect. Another conse- 
quence of treatment is that colonic strictures are prone to 
develop at sites of previous ulceration. In most cases 
management is by repeated dilatation?". This effect has 
been attributed to the rapid healing response rather than a 
direct action of anti- TNF-a. 

Retreatment with anti- TNF-a is also effective. Patients 
who had responded to an initial infusion of infliximab were 
subsequently randomized to receive four further infusions 
of 10 mg/kg or placebo”; 66 per cent of the former group 
had a clinical response at 44 weeks, compared with 35 per 
cent in the placebo group. Anti- NF-a treatment seems to 
be successful but repeated courses are needed to maintain 
long-term remission, and this has cost implications. Despite 
the effectiveness ofanti- TNF-a, a subgroup of patients fails 
to respond to treatment. À possible explanation for this lies 
in a recent finding that Crohn's disease can be subdivided 
according to the level of serum perinuclear antineutrophil 
cytoplasmic antibody and antibodies to Saccharomyces 
cerevisiae? , which correlate with the onset and severity of 
disease. These antibodies may be useful in predicting the 
likely response to anti- 'NF-o treatment. 
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Ant-TNF-o treatment seems also to be effective in 
patients with Crohn's disease who have abdominal or 
perianal fistulas?". In contrast to Crohn's colitis, the initial 
treatment of fistulas comprised three infusions of inflix- 
imab. Response was impressive, with 55 per cent of patients 
treated with 5 mg/kg infliximab having complete closure of 
the fistula, compared with 13 per cent in the placebo group. 
Closure of fistulas did not correlate with dosage; only 38 per 
cent closure occurred in the group receiving 10 mg/kg 
infliximab. However, as in the case of colitis, healing was not 
permanent, with a median duration of only 3 months. A 
criticism of this study is the small number of abdominal 
fistulas (only seven of 56) in the treated group. Infliximab 
has also been successful in treating patients who developed 
signs of Crohn's disease following an ileoanal pouch 
procedure®’, 

A complication of using the chimaeric cA2 is the 
development of autoantibodies against the murine compo- 
nent (human antichimaeric antibodies), which may lead to 
delayed hypersensitivity reactions. This seems to be more 
common if the time lapse between the first and second 
infusion is years rather than months. Such delayed 
hypersensitivity reactions can be reduced by concurrent 
use of immunomodulators. An alternative strategy is to use a 
completely humanized anti-TNF-a antibody, CDP-571 
(IgG). This has also been successful in the treatment of 
Crohn's disease and allowed patients with active disease to 
be weaned off steroids. However, a significant difference 
between infliximab and CDP-571 is the inability of the 
latter to activate complement, which may reduce its 
potency. The binding of cA2 to cell surface TNF-a allows 
these cells to be either lysed by complement or phagocy- 
tosed by macrophages. Long-term studies will determine 
whether these differences manifest themselves in altered 
immune response rates. There have been several documen- 
ted cases of lymphoma following the use of cA2. Three cases 
have been reported in patients with Crohn's disease, two of 
non-Hodgkin's and one of Hodgkin's lymphoma®. This 
may be a casual association or related to the use of other 
immunosuppressants, such as cyclosporin or methotrexate, 
used in conjunction with cA25^. 

Despite the effectiveness of anti- TNF-a in Crohn's 
disease, its role in ulcerative colitis remains to be 
determined. It also remains to be seen whether anti- TNF- 
о treatment has a role in delaying or even preventing 
surgery in patients with Crohn's disease who have a single 
isolated involvement of the bowel. On the other hand, anti- 
‘TNF-a may be used as a preoperative adjunct to reduce the 
amount ofresected bowel, particularly in patients with short 
bowel syndrome. Ánti- TNF-a has not been evaluated in 
patients with Crohn's rectovaginal or enteroenteric fistula. 
It is also intriguing to speculate that anti- TNF-a may be 
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effective in fistulas caused by conditions other than 
inflammatory bowel disease. 

In the current climate of careful costing, an argument 
against using anti- TNF-a treatment is its expense and the 
need for further infusions to maintain remission. Other 
strategies employed to inhibit T'NF-o include use of the 
controversial drug thalidomide and TNF-o. receptor fusion 
proteins®’. Thalidomide increases the rate of degradation of 
the mRNA for TNF-a, and initial reports describe 
encouraging results in patients with Crohn's disease ^*^? 
However, the past history of this drug has understandably 
led to its cautious introduction. TNF-a receptor fusion 
proteins have proven successful in treating patients with 
rheumatoid arthritis. They consist of a ТМЕ-о receptor, 
p75, which is able to bind to soluble TNF-a but lacks the 
ability to transmit a signal. 


Interleukin 10 


This cytokine plays an important role in regulating immune 
responses” by inhibiting both activated T cells and matrix 
metalloproteinases’', IL-10 can also reduce expression of 
co-stimulatory molecules, CD80 and CD86, on antigen- 
presenting cells and thereby cause a reduction in T-cell 
priming. In animal models it has a protective effect against 
the development of colitis”. In the SCID model of colitis, 
daily treatment with IL-10 prevents colitis". Indeed, 
CD45RB!° regulatory Т cells are dependent of IL-10” 
as their protective effect is absent when they are isolated 
from IL-10 ^ mice. This cytokine also prevents colitis in 
the TNBS model” and a similar rat model of colitis". In 
the former, the IL-10 gene was administered in an 
adenovirus vector rather than as daily injections of 
recombinant IL-10, ensuring higher, more consistent, 
concentrations. Similarly, neutralizing IL-10 with an anti- 
IL-10 receptor antibody? also abrogates the protection by 
wild-type CD45RB'^" cells. 

The results of IL-10 treatment in Crohn's disease have 
been more variable. Patients with mild to moderate 
disease’ and not taking steroids had a beneficial effect 
with subcutaneous IL-10. In this trial an intermediate dose 
of 5 ug/kg, given daily for 28 days, led to remission (CDAI 
less than 150) in 23-5 per cent of patients, compared with 0 
per cent in the placebo group. This was accompanied by 
endoscopic healing. Furthermore, patients with chronic 
active Crohn's disease”, unresponsive to steroids, also had 
clinical improvement with subcutaneous IL-10 (decrease in 
CDAT to 100 or less), but remission was not induced. This 
clinical response, maximal at 8 pg/kg daily, was noted only 
after correcting for the CDAI, because IL-10 was associated 
with a decrease in the haematocrit. Again, the effect was not 
related to dosage as it decreased with the highest 
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concentration, 20 ug/kg daily. This reduction in response 
has been attributed to a stimulatory effect of IL-10 on 
lymphocyte-produced inflammatory cytokines, which 
occurs only at high doses. 

The side-effects of IL-10 include fever, arthralgia, 
headache, lymphopenia and a decrease in platelet numbers. 
In addition, daily subcutaneous. administration makes it a 
cumbersome treatment, unsuitable in clinical practice. 
Intravenous IL-10 is also effective, but again needs to be 
administered on a daily basis’’. It seems that IL-10 is 
effective in a subgroup of patients with mild to moderate 
Crohn's disease. Animal studies suggest only a short-term 
effect of IL-10 treatment (hence the need for repeated 
administration), but an advantage of using a naturally 
occurring cytokine is the reduced risk of developing 
autoantibodies. 


Interleukin 11 


IL-11 is made by bone marrow stromal cells and has been 
shown to prevent colitis in the TNBS model. One of the 
proposed mechanisms of action is to increase the mucosal 
integrity of the gastrointestinal barrier. Another possibility 
is that it modifies the transport of ions across the epithelium 
into the lumen ?. IL-11 was initially used in patients 
following chemotherapy because of its thrombocytic 
potential. There has been a limited number of human trials 
using IL-11. Patients with active Crohn's disease, main- 
tained on steroids or 5-aminosalicylate, had a beneficial 
effect with subcutaneous injections of IL- 119. The greatest 
response (42 per cent), defined as a decrease in the CDAI of 
more than or equal to 100, occurred at 16 ug per kg per 
week, given in five divided doses, compared with 7 per cent 
in the placebo group. А similar effect was observed in 
patients with Crohn's disease who were not taking steroids. 
А common side-effect of treatment is thrombocytosis; this 
can be reduced by giving divided doses of IL-11. 


Adhesion molecules 


Once CD4* T cells are activated, they have the ability to 
home to the gut. The mechanism by which this occurs 
involves specific gut-homing molecules, present on T cells, 
such as the integrin o4B;. These bind to their co-receptors 
found on gut mucosa (mucosal addressin cell adhesion 
molecule 1) and gut endothelium (vascular cell adhesion 
molecule (VCAM) 1 and intercellular adhesion molecule 
ACAM) 1)*!. 

In the cotton-top tamarin model of colitis, daily 
treatment for 8 days with a mouse-human chimaeric 
antibody to 048; (Act-1) improved clinical and histological 
signs of colitis", Similar treatment has also been successful 
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in the SCID model of colitis. There have been some 
encouraging reports using an antibody to o4 Natalizumab 
(Antegren; Elan Pharma, Letchworth, UK), with specificity 
to O4f1 and o487, in patients with Crohn's disease. In a 
small trial involving 30 patients a single infusion resulted in 
а 39 per cent remission rate in the treated group (л = 18) 
versus 8 per cent in the placebo group. However, the long- 
term response needs to be assessed as well as retreatment 
aspects. 

An alternative strategy is to inhibit the interaction 
between the Т cell and vascular endothelium. In this 
regard, potential targets are ICAM-1 and VCAM-1. Instead 
of an antibody to ICAM-1, a nucleotide sequence (anti- 
sense) that prevents the transcription of ICAM-1 bas been 
successful in Crohn's disease. In this trial?’ involving 20 
patients, seven of 15 treated patients attained remission, 
compared with one of five in the placebo group. This effect 
was long lasting as five of the seven patients were still in 
remission 6 months later. However, a criticism of the trial is 


the small numbers involved. 


Potential Immune targets and therapies 
Identified In animal modeis 


Co-stimulatory molecules 


As our understanding of immune regulation in the intestine 
increases, the possibility of newer and more specific 
treatments begins to emerge. It is clear that T-cell 
activation is a critical step in development of colitis 
(Fig. 3). The current view is that T cells require two signals 
to become activated. The first signal is delivered by the 
peptide- TCR interacting with the major histocompatibil- 
ity complex (MHC) present on antigen-presenting cells; the 
peptide may be an autoantigen or part of the normal gut 
flora. The second signal involves a co-stimulatory molecule 
present on antigen-presenting cells. The list of co- 
stimulatory molecules is extensive, and precisely how they 
all interact to determine T-cell function is not clear. 
However, modulation of T-cell co-stimulation has been 
shown to lead to a state of T-cell tolerance. 

One particular molecule, which may be a potent target, is 
CD40 ligand (CD154; CD40L). This is found predomi- 
nantly on activated CD4* T cells and interacts with the co- 
stimulatory molecule CD40, which is expressed on B cells, 
antigen-presenting cells and the endothelium. À key result 
of interaction between CD40 and CD40L is the generation 
of IL-12, which, as noted above, has a crucial role in the 
generation of Thi cells. In patients with inflammatory 
bowel disease increased numbers of T cells expressing 
CD40L have been detected in the lamina propria™®. 
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Fig. 3 The two-signal model for T-cell activation. The first 
signal 1s engagement of the major histocompatibility complex 
(MHC), present on antigen-presenting cells, in association with 
antigen and the T-cell receptor (TCR) The second signal comes 
via co-stimulatory molecules, of which there are several. In the 
figure this is illustrated by the co-sumulatory interaction of 
CD40 ligand (CD40L), present on activated T cells, and CD40, 
present on antigen-presenung cells 


These cells are capable of producing IL-12 when stimulated 
by resident macrophages. It is known that mice that 
overexpress CD40L (CD40L transgenic) develop colitis, 
and so it seems plausible that antibodies against CD40L. 
may have a therapeutic role. 

In the TNBS model, anti-CD40L antibodies (MR1) 
prevent colitis”. This is also observed in the SCID model, 
where even delayed treatment reduces the severity of 
colitis®”*, These observations illustrate the potential for 
anti-CD40L treatment. This has already been applied in the 
field of transplantation, where such treatment is effective in 
preventing rejection when completely MHC-mismatched 
renal allografts are transplanted in primates”. However, 
MRI treatment is associated with thromboembolic com- 
plications. If the treatment of inflammatory bowel disease 
parallels the developments in transplantation, combined 
therapies may be more effective. One example is to target 
two or more co-stimulatory pathways, for example anti- 
CD40L and a cytotoxic T lymphocyte-associated antigen 
(CTLA) 4 fusion protein. The latter molecule is able to 
block interaction with the co-stimulatory molecules B7.1 
and B7.2, present on antigen-presenting cells. There 
remain several more co-stimulatory molecules that may 
prove of equal interest. Some are expressed by activated 
dendritic cells, such as OX40 ligand (CD134L), and target- 
ing these may be worthwhile in view of the importance of 
dendritic cells in co-ordinating inflammatory responses. 
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Interleukin 12 and interleukin 18 


One of the results of the interaction between T cells and 
antigen-presenting cells is the generation of cytokines, 
which in the case of Crohn's disease include IL-12. 
Transmural colitis develops in mice in which the effects of 
IL-12 are enhanced, for example by overexpression of an 
IL-12 signalling molecule, signal transducer and activator 
of transcription (Stat) 4”. Similarly, T cells from Stat-4 
knockout mice fail to induce colitis when transferred to 
SCID mice"'. IL-12 is not only involved in the differentia- 
tion of Th1 cells but also increases the level of stromelysin 1, 
a tissue matrix metalloproteinase, which leads to tissue 
degradation". As there are numerous co-stimulatory 
molecules, blockade of only one or two may be ineffective 
and another target worth considering is the resulting 
product, IL-12. IL-12 targeting may be achieved by at 
least two mechanisms, an antibody or a natural IL-12 
antagonist. 

Anti-IL-12 treatment is effective in the TNBS model of 
colitis, where it can reverse even established colitis”? 
Another mechanism ofaction of anti-IL-12 treatment is the 
programmed cell death, apoptosis, of inflammatory cells in 
the colonic lamina propria?*. In П.-107 mice, anti-IL-12 
treatment is also able to reduce the severity of colitis". An 
alternative strategy is to use the natural antagonist, p40 
dimers. It is known that IL-12 exists as a heterodimer, 
composed of subunits p35 and p40. When dimers of p40 are 
used, this constitutes an effective natural antagonist, which 
avoids the problems of delayed hypersensitivity reactions 
commonly encountered with chimaeric antibodies. 

Other potential targets are cytokines that act synergisti- 
cally with IL-12. For example, an effective combination 
treatment may involve the addition of anti-IL-18 anti- 
bodies. This cytokine synergizes with IL-12 in the 
generation of a Th! response. Two other cytokines that 
are produced by intestinal epithelial cells are IL-15"^ and 
IL-7. These enhance the action of IL-12 in producing IFN- 
Y". IL-7 transgenic mice develop a colitis resembling 
ulcerative colitis", and so this cytokine is a potential target, 
in combination with IL-12, for treating inflammatory 
bowel disease. 


Interferon y, interleukin 6 and interleukin 16 


In the SCID model of colitis the most effective treatment is 
anti-IFN-yY'. This is not only effective when given 
continuously: two doses of anti-IFN-y prevented colitis in 
four of seven mice, whereas a similar dose of anti- TNF-a 
failed to prevent all the mice developing colitis. It therefore 
seems reasonable to consider anti-IFN-y treatment for 
inflammatory bowel disease. This treatment has already 
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been employed in patients with chronic hepatitis. However, 
one concern is the long-lasting effect of IFN-y blockade, 
particularly as IFN-y is required as part of the innate 
immune response against foreign pathogens. In addition, 
neutralizing IFN-y may be compensated for by a switch to 
TNF-a production. 

IL-6 is found in increased levels in the colonic mucosa of 
patients with Crohn's disease. This cytokine binds to its 
soluble receptor and prevents the normal death cycle of 
activated T cells. In the SCID and TNBS models, and IL- 
10^ mice blockade of IL-6, anti-IL-6 receptor antibodies 
prevent colitis" 190, Anti-IL-16 is also effective in prevent- 
ing colitis in the TNBS model?! 


Regulatory T-cell subsets and cytokines 


The cytokines IL-10 and TGF-B play a role in the 
development and function of regulatory T cells. The 
former agent has already entered clinical practice and the 
latter is known to have anti-inflammatory properties in 
some systems. In the SCID model of colitis, regulation of 
the pathogenic CD4* CD45RB"*^ population by CD4* 
CD45RB'?" Т cells is dependent on TGF-B'™. Indeed, 
mice that are deficient in TGF-B (TGF-8177)!9? survive for 
only a few weeks and die from lymphoproliferative disease. 
Furthermore, in the TNBS model, nasal instillation of a 
plasmid encoding ТСЕ-В prevents colitis and also reverses 
established disease'°*, A potential problem with adminis- 
tering TGF-B is the pleiotropic nature of this cytokine, 
which can induce the activation of stromal cells leading to 
inflammation. Transfer of regulatory T-cell populations 
offers the advantage of delivering TGF- locally, circum- 
venting unwanted systemic effects. The study of regulatory 
T cells has converged recently with the finding that cells 
capable of inhibiting a range of autoimmune diseases, 
including diabetes, gastritis and inflammatory bowel 
disease, are contained within the CD4* CD25* subset. 
Inhibition of colitis by these cells is dependent on ТСЕ-В. 
Importantly, this regulatory population constitutively 
expresses CTLA-4, which on binding can lead to the 
production of TGF-B. These regulatory cells have also been 
described in humans. The current view is that CD25* T 
cells originate in the thymus, perhaps as a distinct lineage, 
but it remains to be seen whether they are reduced or 
impaired in autoimmune conditions such as inflammatory 
bowel disease. 


Bacterial flora 


The incidence of colitis is significantly reduced in mice 
maintained under germ-free conditions, indicating that 
inflammation in the intestine is driven by resident bacteria. 
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"Гыз has been shown in a number of models, including the 
1L-1077105. IL-21% and the SCID models of colitis. It is 
also known that antibiotics can reduce the severity of 
colitis", Nevertheless, not all bacteria are harmful; for 
example, repopulation of the colon of IL-10~~ mice with 
lactobacillus species prevents colitis!??. There have been 
promising results using bacteria in ulcerative colitis. One 
study compared patients who, after standard treatment, 
were then maintained on mesalazine or a non-pathogenic 
strain of Escherichia cot’. Both maintenance treatments 
gave similar results. 

Similarly, patients with chronic pouchitis who are 
maintained on a mixture of lactobacillus, bifidobacteria 
and Streptococcus saltvarius (VSL#3) have remission rates that 
are significantly higher than those of patients receiving 
placebo!'9, These beneficial bacteria have come to be 
known an probiotics, but the mechanisms by which they act 
are unclear. Possible mechanisms include the production of 
antimicrobial products, the reduction of pH and reduced 
adherence of pathogenic bacteria. A novel approach is to use 
enteric bacteria as a vehicle for regulatory cytokines. This 
has been done by using the non-pathogenic murine bacteria 
Lactococcus lactis to secrete active IL-10!!!, which amelio- 
rated the spontaneous colitis in IL-10 ^ mice that were fed 
the genetically modified bacteria. Probiotics have potential 
and are likely to enter standard clinical practice. 


Conclusion 


Animal models of colitis have contributed significantly to 
our understanding of inflammatory bowel disease. Their 
continued use will lead to further new treatment strategies. 
These strategies will be aimed at inhibiting inflammatory 
cytokines, at the transcription, secretion and receptor levels. 
Another approach is to utilizz the natural regulatory 
mechanisms, including anti-inflammatory cytokines and 
cellular therapy with regulatory T cells. It is not yet clear 
how such new therapies will affect the surgical management 
of patients with inflammatory bowel disease or the overall 
outcome of treatment. It does seem likely, however, that 
they will soon have a profound impact. 
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Background: Tradition taught that patients with signs suspicious of acute appendicitis should be 
explored surgically, but studies in the 1960s found that if this group was closely observed about one- 
third recovered without treatment. To differentiate these patients a strict regimen of active observation 
was introduced and this has now been studied over 30 years. Ultrasonography, laparoscopy and 
computed tomography (CT) have also been used to clarify the diagnosis in these patients. 

Methods: Papers on the management of patients with suspected appendicitis published since 1970 were 
traced through Index Medicus, English-language journals and Medline. AH those that mention the use 
of observation are reviewed, with selective reports on the other methods used. The advantages and 
disadvantages of various methods of management are compared. 

Results and conclusion: Active observation has yielded a consistently low negative appendicectomy 
rate without a rise in the perforation rate; there was one death in over 1600 patients. It has proved to be 
a practical method of discriminating between patients who do and do not need an operation. In this 
situation, both ultrasonography and CT yield some false-negative reports, so results must be checked at 


the bedside. Furthermore, CT involves exposure to significant doses of radiation. 


Paper accepted 2 July 2001 


Introduction 


Although more than 100 years have passed since Reginald 
Fitz, Professor of Pathology at Harvard University, coined 
the term ‘appendicitis’ and went on to stress ‘the vital 
importance of early recognition of perforated appendici- 
tis", the best management of patients believed to have acute 
appendicitis is still the subject of keen debate. In 1900 
Riddell? in Aberdeen reported that ‘no case of acute 
perforative appendicitis if left to nature recovers, but with 
operation the patient has a chance’. In the London Hospital 
in 1905 the overall mortality rate was 26 per cent, while in 
166 patients who had developed general peritonitis the 
mortality rate was 76 per cent’. With this experience of the 
dangers of perforation it is understandable that, in a 
doubtful case, surgeons felt obliged to operate without 
delay. As experience grew, and there were advances in the 
management of peritonitis and techniques of resuscitation 
and anaesthesia, mortality rates fell by 1948 to about 1 per 
cent". By then, however, this policy of precautionary 
appendicectomy had become a tradition and surgeons in 
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training believed their experienced teachers when they 
advised that 'delaying appendectomy to achieve greater 
diagnostic accuracy ... must cause more perforations”. 
When in doubt the trainee was clearly expected to operate. 

Although the overall mortality rate associated with acute 
appendicitis has now fallen to about one in 600^, this 
tradition has prevailed in many centres, which report 
negative appendicectomy rates of 20-30 per cent. For 
many years ways have been sought to reduce this figure by 
achieving a better discrimination between patients who do 
and who do not need surgical exploration. Scoring systems 
and computer-assisted diagnosis have proved useful, largely 
because any stimulus towards the accurate elicitation and 
analysis of symptoms and signs raises interest in differential 
diagnosis". Ultrasonography has now had an extended trial 
and can often yield valuable information in the hands of a 
skilled sonographer. In recent years, especially in North 
America, computed tomography (CT) has been shown tc 
yield precise information and is now being used to screen al! 
doubtful cases. Still, there must be doubts about this 
development, which exposes children and young adults to : 
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significant dose of radiation’. Before accepting this 
application it is right to ask whether there are simpler 
ways of achieving good diagnostic discrimination. 


Epidemiology of acute abdominal рап 


In the 1960s several audits were conducted on all patients 
coming to hospital complaining of acute abdominal pain of 
less than 1 week's duration. Among 785 children seen 
consecutively over 3 years, of whom over 90 per cent were 
referred with suspected appendicitis, it was surprising to 
find that as many as one-third had steadily improved after 
admission, without treatment, and returned home within 
24-48 Һ!°. For the surgeons of the hospital this finding was 
not unexpected (although its frequency was) because at that 
time they were quite often asked by family doctors to 
undertake domiciliary consultations. From time to time a 
surgeon would see a child at home who presented a 
generally convincing picture of early acute appendicitis 
and admission was arranged. On examining the child a few 
hours later in the ward, with the operating theatre prepared, 
the symptoms and signs were found to have eased, operation 
was postponed and a full recovery followed. After a few of 
these experiences it was possible to understand why such 
children had been referred to hospital and how, after a single 
examination, could have been candidates for precautionary 
appendicectomy. Their symptoms and signs were com- 
pared with those in children who had acute appendicitis 
and, although when first seen almost all had pain and 
tenderness in the right lower quadrant, over a few hours 
clear differences became apparent. 

In Aberdeen some 300 children proved to have this self- 
limiting condition and it was named ‘acute non-specific 
abdominal pain’!°. It was necessary to ensure that there was 
not among this group a number of children who soon 
needed readmission. Some 325 records were checked 
between 6 months and 2 years after discharge of such 
children and only 18 had required readmission, six with 
acute appendicitis, three with other surgical conditions such 
as intussusception and nine with another self-limiting attack 
of pain). Confirmation of the existence of acute non- 
specific abdominal pain was provided in 1970 by the Oxford 
Record Linkage Study, which found that during 1962-1963 
‘abdominal pain for which no definite explanation could be 
found’ was the sixth most common cause of admission to 
Oxford hospitals among females, and the tenth most 


common among men!!, 


Ас this time de Dombal in Leeds was beginning his 
studies of computer-assisted diagnosis of 'acute abdominal 
pain which had arisen within 1 week of admission’, and 
from the start it was clear that in Leeds adult patients with 
non-specific pain were at least as numerous as those with 


02001 Blackwell Science Lod 


Р.Е Jones * Management of suspected acute appendiciis 1571 


appendiciis". In the years that followed de Dombal 
extended his studies to other UK hospitals, and then to 
countries as widely separated as the USA, South Africa, 
Norway, Thailand and Australia. Figures for admissions for 
acute abdominal pain collected in 26 centres, in 17 
countries, and in 10 320 patients showed the three 
commonest categories to be non-specific pain (34 per 
cent), acute appendicitis (28 per cent) and acute cholecys- 
titis (10 per cent). In spite of the wide geographical spread of 
the centres there was a marked similarity in the clinical 
picture that they presented”. 

The condition of acute non-specific abdominal pain has 
been studied carefully and, although its origins remain 
unclear and are probably multifactonal, there is no doubt 
about its frequent occurrence!^. This must affect manage- 
ment because, if one-third of patients with suspected 
appendicitis eventually recovers without treatment, it is 
not wise to pursue a policy of deciding on diagnosis and 
management immediately the patient arrives in hospital. 
Some clearly need an operation urgently but, if time is not 
allowed for those who may have non-specific pain to declare 
themselves, many negative appendicectomies will result. In 
the early 1970s the only way of differentiating these patients 
was to maintain close observation on all patients with 


equivocal signs. 


Active observation 


In view of the widespread belief that observation of the 
undiagnosed patient carried a serious risk of perforation of 
the appendix, in the 1970s a study was carried out in which 
each patient was assigned to a diligent structured regimen 
which was called active observation. Intravenous fluids 
were administered and oral intake was forbidden, sedation 
was given as necessary, regular nursing recordings and 
observations were made, and urine and blood tests were 
performed. Serial estimations of the white cell count (and 
more recently of C-reactive protein) were made when 
indicated. After 2—3 h the surgeon (preferably the same 
individual) reassessed the situation and at this stage this 
large group (about two-thirds of all the patients) separated 
into three categories: 

1 In a number of patients (especially children) a medical 
cause for the pain was confirmed, e.g. an acute respiratory 
or urinary tract infection, a major degree of constipation, 
or a rarity such as diabeuc ketoacidosis. Appropriate 
treatment was started. 

2 Asmall, but important, group after a few hours showed 
more convincing signs of intraperitoneal pathology. In 
children and in men this usually meant that an operation 
for surgical pathology was required. Among females the 
situation was more complex. Pregnancy testing was often 
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required and the implications of a positive result 
considered. Pelvic inflammatory disease and ovarian 
abnormalities that did not need operation were common; 
expert assessment was often needed and laparoscopy may 
be helpful in this situation'^. 

3 In the remaining group (30-40 per cent of all patients) a 
firm diagnosis was not possible at this first re-examina- 
tion, although the majority showed signs of improve- 
ment. After a further period of active observation it was 
clear that most had recovered and could, in retrospect, be 
considered to have experienced an episode of acute non- 
specific abdominal pain. 

In a minority of patients symptoms and signs persist and the 

diagnosis remains uncertain. Experience has shown that 

they can safely remain under active observation, with such 
tests as are needed being performed, including repetition of 
the white cell count and measurement of C-reactive protein. 

Ultrasonography may be useful. Some will require surgical 

exploration which, apart from acute appendicitis, may 

reveal Meckel's diverticulitis, sigmoid or caecal diverticu- 
litis, the occasional carcinoid of the appendix or ovarian 
abnormalities!^. The wish of the surgeon to avoid an 
unproductive operation must not at this point inhibit the 
decision to operate. Surgeons who practise active observa- 
tion learn that there are occasions when signs persist and the 
only safe course is to explore. Sometimes the result is 


negative but there is no discredit in this when every care has 
been taken before taking the decision to operate, but there 
are also occasions when a black distended appendix has 
needed to be gently removed as it lay just over the pelvic 
brim or behind the ileum, where it was protected from 
direct pressure from the abdomen or at rectal examination. 


Risk of perforation 


This risk has lain behind many early and unproductive 
explorations, but the trials of active observation have shown 
that the time taken is not followed by a rise in the 
perforation rate. Table 1 summarizes the results of these 
trials which cover more than 25 years and over 1600 
patients. The negative appendicectomy rate is low, and 
there was one death in a child admitted with advanced 
peritonitis. Perforation rates are quoted in four 
reports 17:192? in which 402 acutely inflamed appendices 
were removed, of which 87 (22 per cent) were perforated. Of 
these, 80 were removed promptly on admission, two 
patients required resuscitation before operation and only 
five came to operation after observation, with a good 
recovery in every case. This experience is confirmed in other 
reports. Walker et al." found in 248 patients of all ages that 
a delay of up to 24 h before operation did not significantly 
affect either the perforation rate or the length of stay in 


Table 1 Negative appendicectomy rates among patients with suspected acute appendicitis 





Children or _ 
е adults ; 





Values in parentheses are percentages. "One recorded death in these reports. 1Not stated whether trial of active observation, but use of observation 
mentioned specifically. C, children; A, adults 
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hospital. McLean etal? operated on 578 patients with 
suspected appendicitis. Аз the time between admission and 
operation increased the proportion of unnecessary opera- 
tions actually fell, with no increase in the incidence of 
gangrene or perforation of the appendices removed. 
However, among operations performed within 2 h of 
admission as many as 39 per cent were considered to be 
unnecessary and the authors advised that ‘unless diagnosis 15 
clear the patient should be placed under active clinical 
review’. Surana et 2120 decided to avoid operating for acute 
appendicitis between midnight and 08.00 hours. They 
compared the results in 244 children whose operation was 
postponed for 6—18 h with those of 451 operated on within 
6h of admission; there was no statistically significant 
difference in perforation rates (21 and 18 per cent 
respectively), complications or length of hospital stay, and 
there were no deaths. 

Jackson?! found that there were two elements causing 
delay in admission to hospital, one related to parents of 
affected children who were slow to call the family doctor 
and the other related to the doctor returning to the home for 
reassessment before deciding to send the child to hospital. 
He concluded that rupture of the appendix is ‘related almost 
entirely to the duration of illness before admission’. By the 
time of admission signs may be very marked and Jackson 
found that among 140 children with a perforated appendix 
only 1n four was there any hesitation before the decision to 
operate. In Edinburgh, UK, a prospective study found that 
among 275 patients with proven acute appendicitis, 78 had a 
gangrenous or perforated organ, and a mean of 41 h had 
elapsed before their admission; this compared with a mean 
18-h delay among 197 patients with phlegmonous appen- 
dicitis". Another prospective study in Calgary, Canada, 
collected similar figures; the length of time that elapsed 
before admission in the two groups was respectively 51 and 
22 h”. In Boston also it was noted in one series that all the 
children with a perforated appendix were clearly in need of 
operation at the time of admission to hospital. It must also 
be remembered that, although the perforation rate in 
infancy is about 50 per cent, it falls steadily thereafter and 
between 10 and 40 years of age it is about 10 per cent; there 
is then a steady rise to about 30 per cent at 60 years of a 
and beyond 75 years the rate returns to about 50 per cent". 
At the ages when appendicitis is most often encountered, 
therefore, the risk of perforation is at its lowest, but special 
vigilance is needed at the extremes of age. When all these 
reports are gathered together they provide a substantial 
basis for the continued use of active observation as a safe and 
effective method of managing patients with suspected 
appendicius. 

Before leaving the subject of observation a cautionary 
note 1s needed. All those who use the method have a 
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responsibility to remember that, although symptoms and 
signs quickly resolve in those with non-specific pain, this 
term is not a diagnosis. It characterizes a real and common 
syndrome but, because most patients leave hospital without 
extensive investigation, it is possible (particularly in older 
patients) for the symptoms to settle but still leave significant 
pathology unrecognized. De Dombal et al.?* studied 5675 
patients with acute abdominal pain presenting at five 
hospitals and found that among patients over 50 years old 
who left hospital after an episode of non-specific pain 11 per 
cent were suffering from cancer (half affecting the colon and 
rectum). The true cause of their pain became evident over 
the year following admission and so there is a sound case for 
screening patients with non-specific pain who are over 
50 years of age in the weeks after they leave hospital. Few 
younger patients have persistent complaints, but the 
possibility should not be overlooked; occasionally a 
condition such as Crohn's disease is found. 


Reducing the negative appendicectomy rate 


Table 1 shows that active observation results in a substantial 
fall in the negative appendicectomy rate, and this coincides 
with a growing recognition of the disadvantages that these 
operations impose on patients and hospitals. The interrup- 
tion to daily activities of patients can be serious and the 
waste of hospital resources is considerable. Troublesome 
complications follow some negative explorations, including 
wound sepsis, residual abscesses, respiratory and urinary 
tract infections, and late adhesive small bowel obstruction 
requiring laparotomy****. It must be difficult for patients 
to accept the upset of the operation, and the occasional 
setbacks, when they suspect that surgery might have been 
avoided. T'here is reason for concern where negative 
appendicectomy rates of 20—30 per cent continue to be 
quoted and, apart from active observation, there have been 
other developments directed at improving the quality of 
management of patients sent to hospital with suspected 
appendicitis. One involves the selective use of laparoscopy. 
Another, quite different, approach is to use ultrasonography 
or CT to distinguish those who require admission from 
those who do not. 


Laparoscopy 


Laparoscopy has been used increasingly since S 

etal.” demonstrated its potential in 1975, and Deutsch 
etal“? in 1982 laparoscoped 36 women between 18 and 
45 years of age in whom ‘appendicitis seemed the most 
likely diagnosis’. In 20 an acutely mflamed appendix was 
removed; however, nine had salpingitis and three a ruptured 
follicular cyst, and the operation was terminated. Since then 
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there have been many reports on the value of diagnostic 
laparoscopy, largely in younger women, with similar results, 
and there is now enough information on which to base some 
conclusions. 

Diagnostic laparoscopy is not often needed in children or 
in men with suspected appendicitis because when the signs, 
either on admission or after observation, show that 
operation is needed a surgical condition is nearly always 
found. When 100 men aged between 15 and 65 years were 
considered to need operation for acute appendicitis the 
diagnosis was confirmed histologically in 94*!. and Table 1 
shows the low negative appendicectomy rates recorded 
among children who were managed with active observation. 

Among women of childbearing age, in whom gynaeco- 
logical and obstetric causes of abdominal pain are common 
and which may not require surgical treatment, there is 
considerable scope for laparoscopy. If the signs do not show 
an immediate need for operation it is reasonable to institute 
active observation and carry out necessary investigations. А. 
number of these patients will prove to have non-specific 
pain and can be discharged. Others will show persistent 
signs and laparoscopy is often appropriate. In Amsterdam 
1050 consecutive patients were referred by their family 
doctors with suspected appendicitis, of whom 45 per cent 
proceeded to appendicectomy (13 per cent normal) and 19 
per cent settled under observation. It was decided to 
laparoscope the remaining 377 patients (36 per cent), of 
whom 67 per cent were women and 11 per cent children. In 
268 the appendix was removed, 41 (15 per cent) proving to 
be normal. In 48 women a gynaecological source of pain was 
found, including ovulatory bleeding (13) and salpingitis 
(nine); four torsions of an ovarian cyst and three tubal 
pregnancies were removed. 

There has been much debate over whether to remove an 
appendix which, at laparoscopy, looks normal. In the 
Amsterdam series, 100 of the 109 patients who did not 
have the appendix removed were followed; after a median 
time of 4-4 years only two had had acute appendicitis, with 
nine having had some recurrent pain. The conclusion was 
that the management policy had been reasonable and this 
notion is quite widely shared". However, from the point of 
view of the patient, a visit to the operating theatre and 
general anaesthesia count as an operation, and consent will 
have been given for appendicectomy, if indicated. If on 
waking the patient learns that the appendix looked normal 
and was not removed, this must be made quite clear, because 
there will be a tendency over time to assume removal. Some 
patients will understandably regret that this was not done. 
From a pathological viewpoint there is a sound argument 
for removal and histological examination in every case. In 
one series of 175 operations for suspected appendicitis 
43 normal-looking appendices were removed and the 
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histology showed acute inflammation in 11”. Another 
report must also be remembered in which 40 carcinoids of 
the appendix were removed over 30 years from children 
living around Birmingham, UK“. All were identified at 
emergency operations for suspected appendicitis, and only 
four appendices had appeared to be abnormal to the 
surgeon. Leaving the normal-looking appendix in position 
lowers the negative appendicectomy rate, but this may not 
be in the best interest of the patient. 

Recently it has been suggested that laparoscopy might be 
used as a screening procedure in those with suspected 
appendicitis who do not immediately need an operation. Of 
120 such patients, 59 had a laparoscopy shortly after 
admission? and the diagnostic yield was greater than that 
among the 61 contemporary patients who were observed; 
two ovarian tumours and one caecal carcinoma were 
identified. This regimen also meant that among the 59 
patients who were given a general anaesthetic and 
laparoscoped there were 11 patients who proved to have 
non-specific pain. Laparoscopy is not wholly free from risk 
and it is questionable whether it should be imposed on a 
group that is at no risk of appendicitis. It seems wiser to use 
active observation first, which should identify most patients 
with non-specific pain, and reserve laparoscopy for those 
who need it. 


Ultrasonography and computed tomography 


Ultrasonography has an established position as a valuable 
investigation in selected individuals. It is non-invasive, safe 
for use in children and during pregnancy, and able to make 
a particular contribution in gynaecological problems. 
Recently it has been used to scan all patients with suspected 
appendicitis, in the hope that it will differentiate those who 
need admission from those who can safely go home. While 
accuracy is over 93 per cent in the hands of experienced 
ultrasonographers, in a trial of 129 patients there was still a 
problem because ‘false-negative reports do occur ... and 
there is no certain way of determining which negative report 
is a false negative. Patients cannot be safely sent home after а 
negative result unless there are good clinical grounds for 
their discharge"^. In another trial of 152 consecutive 
patients, Davies etal." found that ‘the figures for ultra- 
sound detection of acute appendicitis were no better than 
the clinical diagnosis of the admitting surgeon’. 

This failure of ultrasonography to produce clear-cut 
results has led to a number of studies in North America of 
the ability of appendiceal CT to produce more precise 
information". Some reports come from teaching hospitals 
where experienced radiologists produce accuracy rates in 
excess of 95 per cent, and where the claim is made that CT 
scanning of patients in the emergency room allows many 
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with suspected appendicitis, who would otherwise incur the 
expense of admission, to be given the all-clear. In Boston 
415 patients aged between 2 and 85 years were seen 1n the 
emergency room; 86 had an immediate appendicectomy 
and 329 (including 75 children) had helical contrast- 
enhanced CT of the appendix (with a mean of 900 ml 
Gastrografin solution (Bristol-Myers Squibb, Wallingford, 
Connecticut, USA) being run into the rectum). 
Appendicectomy for proven acute appendicitis was per- 
formed in 123 patients, there being delay in one patient who 
had a false-negative report. In 206 of the 329 patients no 
operation was performed; in 105 patients other conditions 
were identified, including ileocolius (27), ovarian cyst (22), 
diverticular disease (six) and small bowel obstruction (five). 
The CT result in 101 patients was negative and it seems 
reasonable to infer that many of them would have proved to 
have non-specific pain under active observation, and would 
have been spared appreciable irradiation. The negative 
appendicectomy rate fell from 20 per cent before the use of 
CT to 7 per cent after its introduction; with active 
observation the negative appendicectomy rate is Ó per 
cent (Table 1). 

Other reports strike a more cautious note. In a 
prospective survey of 625 patients in New York who were 
operated on for suspected appendicitis over 5 years, 
surgeons requested helical contrast-enhanced CT for 261 
patients (this involved giving combinations of oral and 
intravenous Gastrografin solutions). Although use of such 
CT rose from 25 per cent of eligible patients in the first year 
to 68 per cent in the fifth year, the negative appendicectomy 
rate remained largely unchanged, which suggests that the 
results of such imaging had a limited influence on decision 
making ^^. Among 107 patients in Dallas, Texas who were 
imaged there were three false-negative results, and the 
authors of the report concluded was that ‘although helical 
contrast-enhanced CT has proven to be highly accurate, itis 
still only an adjunct to the diagnosis of appendiciis, A good 
clinical examination cannot be replaced". 

This reserved conclusion, which is very similar to the 
assessment of ultrasonography, is sufficient to raise ques- 
tions over the wisdom of using an interventional and 
expensive investigation on so many people, of whom fewer 
than 40 per cent will prove to have acute appendicits””’. 
Even more compelling is the fact that CT involves the 
exposure of children, young people and possibly pregnant 
women to a significant dose of radiation. It is difficult to 
obtain definite figures, butit seems likely that helical CT for 
diagnosis of appendicitis produces a dose of about 3 mSv, 
which is four umes the dose received in plain abdominal 
radiography and about 100 times the dose in postero- 
anterior chest radiography”. It must also be remembered 
that children often recerve a dose that, in relative terms, 
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exceeds the adult dose; more attention is now being paid to 
this aspect”. 


Conclusion 


In the search for better methods of management of patients 
with suspected appendicitis, whose signs do not call for , 
prompt operation, it 18 necessary for the response to be 
proportionate to the risks. Symptoms and signs resolve 
given time in about one-third of cases, and active observa- 
tion offers a safe and effective method of identifying most of 
these patients. Protocols that require the administration of 
general anaesthesia or a significant dose of radiation to the 
whole group expose these patients to risks that are out of 
proportion to the problem to be solved. Schwartz™ has 
warned that ‘it is wrong to conclude that results must be 
more accurate because a technological diagnostic proce- 
dure is involved. The diagnosis of appendicitis and the 
differential diagnosis of abdominal pain depend on optimal 
clinical assessment. There 1s no substitute for skill in 
interviewing patients and eliciting physical signs. We can be 
sure that emphasis on technology at the expense of clinical 
evaluation will diminish, rather than improve, the quality of 
care for patients with acute abdominal pain’. 
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Background: Although studies have shown that early oral feeding after abdominal surgery is feasible, 
many surgeons still advocate a careful, slow introduction of postoperative oral feeding. This study was 
conducted to investigate whether patient-controlled postoperative feeding is possible in patients 
undergoing colonic or aortic surgery. 

Methods: A randomized clinical trial compared patient-controlled postoperative oral feeding (PC 
group) with a fixed regimen (FR group). Patients in the PC group (z = 56) received oral feeding when 
they requested it; patients in the FR group (z = 49) started a normal diet on day 5. Endpoints were time 
to tolerance of a diet similar to the preoperative diet, reinsertion of a nasogastric tube, complications 
and duration of hospitalization. 

Results: Median time to resumption of a normal diet was 3 days in the PC group and 5 days in the FR 
group (P < 0.001). Reinsertion of a nasogastric tube was required in nine patients in each group (P not 
significant). The incidence of complications was similar in both groups: 12 of 56 in the PC group and 13 
of 49 in the FR group. There was no significant difference in duration of hospital stay between the 
groups. 

Conclusion: Most patients tolerate a normal diet on the third day after operation. Patient-controlled 


postoperative feeding is safe and leads to earlier resumption of a normal diet. 
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Introduction 


Postoperative nutritional status is a major factor in clinical 
outcome. Most surgeons use a regimen in which oral 
feeding is gradually introduced following the resumption of 
bowel sounds and the passage of flatus. This policy is based 
mainly on fear of anastomotic leakage and persisting ileus. 
Postoperative paralytic ileus is due to inhibitory neural 
reflexes in the gastrointestinal tract and to local release of 
inflammatory agents^'. Various factors influence the 
duration of postoperative ileus, the most important being 
the nature of the surgery". There are indications that 
resumption of enteral feeding is one of the factors that 
diminishes the duration of ileus’. 

Several small prospective clinical trials have questioned 
the policy of a gradual introduction of postoperative diet 
and have concluded that early oral feeding is feasible!" t. In 
these studies resumption of eating took place either after the 
nasogastric tube had been removed or on the second day 
after operation, as desired by the patient. 
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Patient-controlled feeding after operation may lead to a 
better nutritional status and to an earlier feeling of well- 
being than feeding according to a fixed regimen. The 
former may thus promote earlier hospital discharge. This 
hypothesis was investigated in a prospective randomized 
trial comparing postoperative patient-controlled feeding 
with a fixed regimen. 


Patients and methods 


Ina 1-уеаг period 105 patients awaiting elective abdominal 
surgery were randomized to participate in the trial (Table 1). 
Randomization took place in the operating theatre preced- 
ing operation. All 105 patients were enrolled in the study 
and underwent elective abdominal surgery including open 
colonic surgery and transabdominal central vascular recon- 
struction procedures. They were all above the age of 
18 years and were not participating in another study at that 
time. Furthermore, all patients were mentally competent, 
able to speak and understand the Dutch language, and gave 


©2001 Blackwell Science Ltd 


І J. M. Han-Geurts, J. Jeckel, H. W. Tilanus and К. J. Brouwer * Feeding after elective abdominal surgery 1579 


written informed consent. The study was approved by the 
medical ethics committee. 

Patients were assigned randomly to a patient-controlled 
diet after operation (PC group) or a fixed postoperative 
feeding regimen (FR group). Randomization was by the use 
of sequentially numbered, sealed envelopes. Patients in the 
PC group chose when to start an oral diet. The feeding 
regimen for the FR group was as follows: 25 ml water per h 
on the day of operation (day 0); 50 ml water per h on day 1; 
liquid diet consisting of water, tea, coffee and lemonade on 
day 2; liquid diet on day 3; easily digestible diet on day 4; and 
normal diet on day 5. 

Alloperations were performed by a consultant surgeon or 
a senior resident supervised by a consultant surgeon. All 
patients underwent mechanical bowel preparation before 
operation. A nasogastric tube was inserted before surgery 
and was removed immediately after the operation in each 
patient. 

Outcome measures were the time span between opera- 
tion and the tolerance of a normal diet, reinsertion of a 
nasogastric tube, complications and duration of hospital 
stay. Postoperative complications related to the type of 
surgery were defined and registered. Anastomotic leakage 
was assessed by clinical symptoms or radiological examina- 
tion. Ileus was assessed by clinical examination. The length 
of hospitalization, defined as the number of days in hospital 
after the day of the operation, was recorded. Patients were 
discharged when able to tolerate a normal diet, had had a 
bowel movement and had no complications preventing 
hospital discharge. During their admission, patients were 
asked several questions concerning nausea, vomiting, flatus, 
bowel movement and diet, and their responses were 
recorded in a diary. Reinsertion of a nasogastric tube was 
recorded. Two clinical investigators examined the patients 
daily, listened for bowel sounds and supervised completion 
of the diaries. In addition, patients noted their preferences 
on standard hospital dietary forms. The clinician respon- 
sible for the clinical decisions regarding treatment also 
examined the patients. 


Table 1 Baseline patient characteristics 





*Values are mean(s.d.). PC, patient controlled; FR, fixed regimen 
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Statistical analysis 


All randomized patients were analysed on an intention-to- 
treat basis. Continuous, normally distributed data are 
expressed as mean(s.d.) and other quantitative data as 
median (range). The Mann-Whitney U test was used to 
compare non-normally distributed data between study 
groups. The x^ test was used to compare proportions. P 
values reported are two-tailed. P « 0.05 was considered to 
be statistically significant. 


Results 


Over 1 year 105 patients were randomized and included in 
the trial. Patient characteristics were comparable between 
the two groups (Table 1). 

There were two cases of anastomotic leakage in the PC 
group, both in patients who had a colonic resection. One 
anastomotic leak occurred in the FR group. These three 
patients required reoperation. Other complications 
occurred in ten patients in the PC group and 12 patients 
in the FR group (Table 2). There were three deaths, all in the 
PC group (Р < 0.05). One patient died 3 days after 
operation from a myocardial infarction; another patient 
developed fatal acute respiratory distress syndrome 2 days 
after operation. There were no signs of aspiration. Neither 
patient had resumed a solid diet at that time and it is 
improbable that these deaths were related to food intake. 
The third patient developed postoperative ischaemic colitis 
following aortic surgery The patient underwent a 
Hartmann’s procedure but died from multiple organ 
failure. 


Table 2 Number and type of complications 





No patient had more than one complication. *Colonic surgery only; 
tprolonged ileus, colitis. PC, patient controlled; FR, fixed regimen; 
COPD, chronic obstructive pulmonary disease 
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Nine patients in each group required reinsertion of a 
nasogastric tube because of repeated vomiting. In each case 
the tube was withdrawn the next day and oral feeding was 
resumed according to randomization. All other patients 
tolerated their diet well. Median duration to resumption ofa 
normal diet was 3 days in the PC group compared with 
5 daysin the FR group (Р < 0-001). The median duration of 
hospital stay was 11 days in both groups (P not significant) 
(Table 3). 

A comparison was made between patients undergoing 
aortic surgery and those undergoing colonic surgery with 
respect to hospital stay and time to resumption of a normal 
diet. In neither group was a significant difference found 
(Table 4). 

There were no significant differences between the FR and 
PC groups in the incidence of nausea and vomiting, and 
time to passage of flatus and faeces. All patients in both 
groups had bowel movement on the first day after 
operation. 


Discussion 


Several aspects of postoperative management in general 
surgery are more empirical than evidence based. One 
example is the standard use of a nasogastric tube peropera- 
tively and after surgery. In several studies it has been shown 
that this does not contribute to a better recovery and often 
leads to complications such as aspiration". Another 
example is the belief that patients should not eat until a few 
days after surgery, in order to avoid anastomotic leakage or 


Table 3 Primary outcome measures 





Values are median (range). PC, patient controlled; FR, fixed regimen. 
*P < 0-001 versus PC group (Mann-Whitney U test) 


ileus. Several small prospective randomized studies have 
demonstrated that this strict feeding regimen is not 
necessary. Bufo etal.'° concluded that most patients 
tolerated immediate postoperative feeding without devel- 
oping major complications; these findings were confirmed 
by several others 15157!, However, in most of these latter 
studies the nasogastric tube was only removed following 
bowel movement! 1*5, or a regular diet was started only 
several days after surgery 91929. 

In the present study a normal diet was tolerated in nearly 
all patients in the PC group 3 days after operation. In all 
cases the nasogastric tube was removed directly after 
surgery. Reinsertion occurred nine times in both groups; 
these results are similar to those of 
reports! 1132223 Tn contrast to the aforementioned studies, 
patients were given the opportunity to start a normal dieton 
the first postoperative day. In other studies a regular diet 
was resumed a few days after surgery on the assumption that 
postoperative ileus takes 24-48 h to resolve. However, 
Avrahami eral."*, studying gastric emptying after transab- 
dominal vascular surgery, concluded that a normal diet may 
be started on the second day after operation. In the present 
study all patients started fluids on the first postoperative 
day. The median time to resumption of a normal diet in the 
PC group was 3 days in contrast to 5 days in the FR group. 
"There was no difference between the groups in the need for 
reinsertion of a nasogastric tube. These findings justify the 
conclusion that patients are able to judge their own food 
tolerance adequately. 

There was no difference in time to resumption of a 
normal diet between patients who underwent aortic surgery 
and those who had colonic surgery in either group. 
Although the number of patients was was small, these 
results are in accordance with other reports?*??, 

The incidence of anastomotic leakage and overall 
complications did not differ from that in other reports. 
The size of the group was too small to relate anastomotic 
leakage to a feeding regimen. Experimental studies have 
shown that anastomotic healing in rats is improved bv early 
postoperative enteral feeding" ^: clinical studies, however, 
lacked sufficient patient numbers to confirm these findings. 


previous 


Table 4 Time to resumption of normal diet and hospital stay in patients who underwent aortic and colonic surgery 





Values are mean (range). PC, patient controlled; FR, fixed regimen. There were no significant differences between patients who had aortic or colonic 
surgery in either group 
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Duration of recovery may be influenced positively by an 
early feeding regimen and may lead to earlier discharge 
from hospital. The duration of hospitalization was not 
shorter in the PC group in the present study, whereas a 
trend towards a shorter hospital stay has been observed 
previously when an early feeding regimen is followed? 

Secondary endpoints did not differ between groups. The 
importance of bowel movement as an indicator for 
regaining bowel function is questionable as it also 
represents activity of the small bowel. Passage of flatus 
and stool is often used as a measure of resolving post- 
operative ileus. However, both are non-specific since they 
may only indicate distal bowel emptying. Furthermore, 
duration of postoperative ileus is influenced by many 
different factors. The present findings confirm the assump- 
tion that these subjective measures of bowel function cannot 
indicate when to start or expand an oral diet. 

It is concluded that patient-controlled postoperative 
feeding is safe and is started significantly earlier than the 
fixed regimen imposed by the physician. 
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Introductions There is evidence to suggest that the polymorphonuclear neutrophil (PMN) plays a 
critical early step in the development of the ischaemis-reperfusion syndrome, the systemic 
inflammatory response syndrome (SIRS) and sepsis. The PMN receptor CD16 plays an important role 
in phagocytosis, cell-mediated cytotoxicity and the release of free radicals and proteolytic enzymes. The 
aim of this study was to determine whether there is any relationship between PMN CD16 expression, 
phagocytosis and the development of sepsis. 

Methods: Fifty patients who underwent elective infrarenal abdominal aortic aneurysm repair were 
studied. Venous blood was taken before operation, throughout surgery and for 7 days after operation. 
CD16 expression was measured, unstimulated and following further stimulation, by means of flow 
cytometry. Phagocytosis was determined using flow cytometry. 

Reeulte: Some 36 patients had an uncomplicated recovery; 14 developed SIRS or sepsis. There was no 
difference between the two groups with respect to nutritional, co-morbid or technical factors. In the 
group that developed septic complications after operation, the level of PMN CD16 expression was 
significantly higher before surgery (mean channel fluorescence (MCF) 30-2 versus 10-4; P « 0-05, Mann- 
Whitney U test) and throughout the postoperative period. Surgery produced no change in CD16 
expression. After operation, stimulation of PMNs in the septic group resulted in a fall in CD16 
expression (40-8 versas 20-4 MCF; Р < 0-05, Mann-Whitney U test); surgery produced no change in the 
level of expression in the uncomplicated group. 

Conclusion: This study provides evidence of phenotypic and functional differences in neutrophil 


behaviour in patients who develop sepsis following aneursym surgery. 
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Introduction 

The incidence of postsurgical sepsis has remained 
unchanged over the past decade’, despite improved 
management before and after operation, and ever more 
potent antibiouc prophylaxis. This raises the possibility 
that, at least as far as surgical infection is concerned, other 
factors are important. This may include the existence of an 
idiosyncratic susceptibility of some indrviduals to the 
development of postoperative sepsis. 

The neutrophil represents the first line in the non- 
specific host defence against a wide range of pathogens. 
When invading micro-organisms are opsonized with 
immunoglobulins and complement fragments, the neutro- 
phil will recognize and bind these particles through its Fc 
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and complement receptors. This results in neutrophil 
activation followed by phagocytosis and killing of the 
pathogen. Human neutrophils express two types of low- 
affinity receptor for IgG: ЕсүКПа (CD32) and FcyRIIIb 
(CD16. 

Upon stimulanon of neutrophils with phorbol 12- 
myristate 13-acetate (PMA) or during chemotaxis or 
apoptosis, FcyRIIb is shed from the cell surface by 
proteolytic cleavage. It is currently not known how this 
proteolytic event is regulated. Studies with protease 
inhibitors have indicated that many cellular membrane 
proteins can be shed by (matrix) metalloproteinases^?. 
However, ЕсүКШЬ shedding is inhibited not only by 
metalloproteinase inhibitors, but also by serine protease 
inhibitors??? 


British Journal of Surgery 2001, 88, 1583—1589 1583 


1584 Sepsis after abdominal aortic surgery * J. I. Spark and D. J. A. Scott 


In addition to the functionally important molecular 
configuration of CD16 on neutrophils, two allelic 
polymorphisms have been described, the NAI/NA2 
polymorphisms!!. Individuals homozygous for the 
NA2 allele are less efficient in phagocytosis of 
opsonized micro-organisms. As allelic polymorphisms 
of neutrophil CD16 are associated with functional 
differences in neutrophil activity, their study may 
provide an insight into the nature of the biological 
variation that leads some individuals to develop sepsis 
after operation whereas, under identical conditions, 
others do not. 

The aim of the present study was to determine 
whether there is any relationship between neutrophil 
CD16 receptor expression, phagocytosis and develop- 
ment of the systemic inflammatory response sydrome 


(SIRS) or sepsis. 


Patients and methods 


The protocol used in the study was approved by the 
local ethics committee. Consecutive patients undergoing 
elective abdominal aortic aneurysm (AAA) repair at St 
James’s University Hospital were studied; demographic 
details were recorded according to criteria laid down by 
the Society of Vascular Surgery and the International 
Society of Cardiovascular Surgery. 

The patients were matched as far as possible. 
Identical grafts (Haemashield; Meadox, Caddington, 
UK) were used in all operations. The heparin protocol 
was identical throughout the study: 5000 units heparin 
were given intravenously 3 min before aortic cross- 
clamping. 

'The general anaesthetic was standard. Induction was 
with propofol and anaesthesia was 
maintained with nitrous oxide, oxygen and enflurane. 
Epidural anaesthesia was used where possible. 

Aneurysms were repaired in a standard fashion with 
either a tube or a bifurcated graft. 

Antibiotic prophylaxis consisted of 1.5 g cefuroxime 
and 500 mg metronidazole on induction, followed by a 
further two postoperative doses. 

Peripheral venous blood samples were obtained 
before, during and after operation for the first 7 days. 
Paired samples were obtained from both venous and 
arterial lines in a subgroup of patients to study possible 
variation due to sample source. Blood was drawn slowly 
into polythene syringes, decanted into devacuumed 
Vacutainer tubes and transported to the laboratory on 
melting ice. 

The development of sepsis and SIRS, as defined by 
the American College of Chest Physicians and the 


tracrium, and 
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Table 1 American College of Chest Physicians and Society of 
Critical Care Medicine definitions of systemic inflammatory 
response syndrome and sepsis"? 





SIRS, systemic inflammatory response syndrome 


Society of Critical Care Medicine (Table D", was 
recorded. 


Measurement of CD11b/16 expression 


A 100-ul] sample of anticoagulated venous blood was 
incubated with 5 ul of an anti-CD16 mouse mono- 
clonal antibody prelabelled with a fluorescent dye, 
phycoerythrin (red) (Becton Dickinson, Oxford, UK) 
and incubated at room temperature (18-23°С) for 
30 min. A control was set up simultaneously with 
5 Ш of a non-specific antibody labelled with a 
phycoerythrin dye. 

Measurement of CD16 expression was performed 
with a flow cytometer (Epics-XL; Coulter Electronics, 
Fullerton, California, USA) using acquisition software 
(XL; Coulter Electronics). The granulocyte population 
in the samples was identified from patterns of forward 
and 90° light scattering, and these signals were used for 
gating so that fluorescent signals from neutrophils 
alone were analysed. Frequency distributions of the 
intensity of fluorescence from individual cells were 
collected. The median channel number was determined 
for each sample. The intensity of fluorescence for 
neutrophils labelled with the specific antibody was 
determined relative to the intensity of fluorescence for 
cells labelled with a non-specific antibody. 


CD16 expression following stimulation 


To investigate whether surgery or ischaemia-reperfu- 
sion affected the subsequent ability of neutrophils to 
respond to further stimuli (a 'second hit) the cells were 
first stimulated and then CD16 expression was 
measured. A 100-Ш sample of blood from each 
timepoint was incubated with phosphate-buffered saline 
(control), PMA at a final concentration of 100 ng/ml, 
and N-formyl-methionyl-leucyl-phenylalanine (fMLP) at 
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a final concentration of 10% mol/l for 30 min at 37°C 
in a shaking water bath. CD16 expression was 
subsequently measured by means of flow cytometry. 


Neutrophil phagocytosis 


Neutrophil phagocytosis was quantified using the commer- 
cially available Phagotest?^ (Orpegen Pharma, Hannover, 
Germany). 

Measurement of neutrophil phagocytosis was performed 
with the Epics-XL flow cytometer. The granulocyte 
population was gated on as before, using patterns of forward 
and 90° light scattering. The percentage of cells that 
performed phagocytosis as well as their mean fluorescence 
intensity (number of ingested bacteria) were analysed. For 
this, a region of interest was set on the green fluorescent 
cells for comparison against the assay control at 0°С to 
determine the percentage of phagocytosing cells. The mean 
fluorescence correlated with the number of bacteria per 
single leucocyte. 


Statistical analysis 


The study generated a large amount of data that was 
recorded on a pro forma and transferred to Microsoft Excel 
version 7.0 (Microsoft Corporation, Grove City, Ohio, 
USA). Statistical analyses were performed using the Excel 
add-in, Astute (University of Leeds, Leeds, UK) and C-Stat 
for Windows (Cherwell Scientific, Oxford, UK). As the data 
were skewed, non-parametric analyses were employed. The 
results were expressed as median (interquartile range). 
Differences in the distribution of a variable between the 
groups were estimated by means of the x^ test with Yates’ 
correction or Fisher's exact test, where appropriate. The 


Mann-Whitney U test of significance was used to examine 
differences between results in the two groups, with the 
Wilcoxon signed rank test being used to test for differences 
within the same group. Analysis of variance was used to 
assess the immunological parameters over the course of the 
study. 


Results 


Fifty consecutive patients undergoing AAA repair were 
studied; there were 39 men and 11 women with a median age 
of 72 (range 54-84) years. 

Thirty-six patients made an uncomplicated recovery, but 
14 developed sepsis or SIRS. There were no significant 
demographic differences between patients in the two 
groups, and all had similar risk factors for vascular disease 
(Table 2). 

One patient was returned to theatre because of a proximal 
anastomotic leak, and sustained a myocardial infarction 
immediately after operation. This patient developed adult 
respiratory distress syndrome and renal failure, and died on 
the tenth postoperative day. Other complications included 
seven chest infections; one patient had an ischaemic sigmoid 
colon that required resection and subsequently developed a 
wound infection, and a second patient had a groin wound 
infection. Four other patients developed SIRS. 


CD16 results 


Early in the study, simultaneous blood sampling from 
arterial and venous sites was performed in ten patients at all 
timepoints. Analysis of neutrophil CD16 in these samples 
showed no site-dependent (i.e. arterial versus venous) 
differences. 


Table 2 Characteristics of 50 patients who had aortic aneurysm surgery 





"Values are median (interquartile range). SIRS, systemic inflammatory response syndrome 
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During the course of the operation CD16 expression fell 
from a mean channel fluorescence (MCF) of 20.4 to a 
minimum of 14-4 MCF on the first postoperative day, 
although this was not statistically significant (P > 0.05, 
Wilcoxon matched pairs test). 

When the patients were classified according to whether 
they developed SIRS, the level of CD16 expression was 
higher before operation in patients with infective complica- 
tions than in those who had an uncomplicated recovery 
(30.2 versus 10-4 MCF; P « 0-01, Mann-Whitney U test). 
The level of CD16 expression remained higher throughout 
the operative and postoperative interval (P < 0-05, two-way 
analysis of variance between groups) in the patients with 
SIRS or sepsis (Fig. 1). 


Stimulated expression 


То investigate whether the operation or ischaemia- 
reperfusion insult affected the subsequent ability of 
neutrophils to mobilize CD16 to the cell surface following 
further stimulation (i.e. ‘a second hit’), the cells were first 
stimulated and then CD16 expression was measured. 
Stimulation of the neutrophils before operation resulted 
in an increase in CD16 expression in both groups. After 
operation, stimulation of the neutrophils in patients with 
sepsis produced a fall in CD16 expression (40-8 versus 
20.4 MCF on day 1; P « 0-05, Wilcoxon signed rank test); 
surgery produced no change in the level of expression in 
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patients who made an uncomplicated recovery (Fig. 2). A 
similar result was obtained when the samples were 
stimulated with PMA. 


Phagocytosis 


There was a significant fall in the percentage of poly- 
morphonuclear neutrophils (PMNs) phagocytosing on the 
first postoperative day, from 93-6 per cent before operation 
to 84-4 per cent (P = 0-04, Mann-Whitney U test). This fall 
persisted on the seventh postoperative day (P = 0-034, 
Mann-Whitney U test). There was, however, no difference 
in the percentage of PMNs phagocytosing in patients who 
developed an infective complication compared with those 
who had an uncomplicated recovery. 

The number of Escherichia coli ingested by each neutro- 
phil (MCF) was similar before surgery (73-4 versus 
76-2 MCF; P < 0-05, Mann-Whitney U test), but showed 
a greater reduction in the septic group after operation (72-4 
versus 39.7 MCF on day 1; P < 0-05, Mann-Whitney U test) 
(Fig. 3). 


Discussion 


Neutrophils participate in a range of cellular functions 
including phagocytosis, release of both oxygen intermedi- 
ates and specific granule proteins, and antibody-dependent 
cell-mediated cytotoxicity. Each of these functions can be 
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Fig. 1 Effect of aortic surgery and ischaemia-reperfusion on unstimulated CD16 expression in patients with sepsis or systemic 


7, 


inflammatory response syndrome (SIRS) ( = 14) and in those with an uncomplicated recovery (п = 36). Values are medians and 
interquartile ranges. Mean channel fluorescence (MCF) is a measure of the level of intensity of receptor expression. Xon and Xor, cross- 


clamp on and off 
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Fig. 2 Effect of aoruc surgery and ischaemsa-reperfusion on stimulated CD16 expression following stunulation with N-formyl- 
methionyl-leucyl-phenylalanine a in patients with sepsis or systemic inflammatory response syndrome (SIRS) (ж = 14) and b in those 
with an uncomplicated recovery (ж = 36). Values are medians and interquartile ranges. Mean channel fluorescence (MCF) is a measure 
of the level of intensity of receptor expression. Xon and Хоњ cross-clamp on and off 
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Fig. 3 Intensity of phagocytosis per neutrophil in 50 patients who had aortic aneurysm surgery and subsequently developed sepsis or 
systemic inflammatory response syndrome (SIRS) (ж = 14) or made an uncomplicated recovery (s = 36). Values are medians and 


interquarule ranges 
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triggered by the binding of immunoglobulin (Ig) G by 
receptors for the constant fraction (Fc) of IgG (FcRy). 

Neutrophil (PMN) CD16 expression is a dynamic, 
restorative process. PMNs synthesize CD16 de novo, 
localizing it in the Golgi complex and small vesicles that 
transport CD16 to the plasma membrane, where they are 
then conjugated to their phosphatidyl-inositol-glycan 
anchor". Thus, for any individual, the level of PMN 
CD106 expression depends not only on the rate of synthesis 
but also on the rate of release from the membrane. 


The level of CD16 expression runs at a constitutively . 


steady level in individuals and is unaltered, unlike other Fc 
receptors, by acute bacterial infection’? or exposure to 
cytokines such as interferon y. Similarly surgery and 
reperfusion had no effect on PMN CD16 expression. 

The peculiar anchorage of the CD16 molecule on 
neutrophils suggests that release of the receptor is an 
important process, with both cellular and humoral implica- 
tions'^. PMN activation causing the release of CD16 may 
be an autoregulatory process. By shedding the receptor, 
fewer sites are available for binding IgG, thus reducing the 
number of possible pathways for subsequent neutrophil 
activation. Alternatively it has been proposed that the 
release of CD16 may allow more efficient binding of IgG to 
CD32 (FcRyID", the receptor primarily responsible for 
activation of the neutrophil’s lytic machinery. The cleavage 
of CD16 from its PI-G anchor results in an increased level 
of cytosolic 1,2-diacylglycerol'?, an important second 
messenger. 

A soluble CD16 has been detected in human plasma’’. 
The role of such a soluble receptor is unknown, but its 
presence in the serum may bind to IgG and therefore 
interfere with the opsonization of infective organisms. It is 
interesting that high expressors of CD16 were individuals 
who tended to develop SIRS or sepsis. It may be that this is 
partly due to the formation of greater amounts of soluble 
CD16 in the changing cytokine and metabolic environment 
of surgery. 

Although surgery had no effect on CD16 expression, 
stimulation with fMLP and PMA revealed that the amount 
of CD16 that could be mobilized to the cell surface was 
lower after operation than in the equivalent preoperative 
sample. ‘This may be interpreted in a number of ways. It may 
be that surgery and/or reperfusion inhibits the normal 
transport process of the CD16 receptor to the cell surface. 
Alternatively, these findings may result from depletion of 
intracellular stores of PMN CD16 within the circulating 
leucocyte pool. If receptor transport were being influenced, 
it seems unlikely that the constitutive steady-state PMN 
surface expression of CD16 would be maintained through 
the postoperative period. 
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The fall in the number of both phagocytosing neutrophils 
and bacteria phagocytosed per cell supports work suggest- 
ing that some neutrophil activity is suppressed following 
trauma or major surgery””’!. The greater fall in patients 
with sepsis may again be related to an anomaly in the CD16 
anchorage. 

While it is recognized that leucocytes obtained from 
peripheral venous samples may represent a specific sub- 
population, that is, the activated neutrophils may already 
have left the circulation to participate in the local 
inflammatory processes, this study has provided evidence 
of phenotypic and functional differences in neutrophil 
behaviour in patients who developed SIRS or sepsis 
following aneurysm surgery. This difference occurred 
early in the postoperative period and it may be possible to 
identify these patients before operation. 
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Background: The aims of this study were to identify factors that influence the risk of stroke or death 
following carotid endarterectomy (CEA) and to develop a model to aid in comparative audit of vascular 
surgeons and units. 

Methods: A series of 839 CEAs performed by four vascular surgeons between 1992 and 1999 was 
analysed. Multiple logistic regression analysis was used to model the effect of 15 possible risk factors on 
the 30-day risk of stroke or death. Outcome was compared for four surgeons and two units after 
adjustment for the significant risk factors. 

Results: The overall 30-day stroke or death rate was 3-9 per cent (29 of 741). Heart disease, diabetes 
and stroke were significant risk factors. The 30-day predicted stroke or death rates increased with 
increasing risk scores. The observed 30-day stroke or death rate was 3-9 per cent for both vascular units 
and varied from 3-0 to 4-2 per cent for the four vascular surgeons. Differences in the outcomes between 
the surgeons and vascular units did not reach statistical significance after risk adjustment. 

Conclusion: Diabetes, heart disease and stroke are significant risk factors for stroke or death following 


CEA. The risk score model identified patients at higher risk and aided in comparative audit. 


Paper accepted 16 August 2001 


Introduction 


Stroke is the third most common cause of death in the 
industrialized world. The benefit of carotid endarterectomy 
(CEA) in the prevention of stroke in patients with a 
symptomatic high-grade internal carotid artery stenosis 
(70-99 per cent) has been proven by randomized controlled 
irials! 7. For CEA to be worthwhile, the long-term benefit 
(stroke prevention) must outweigh the immediate operative 
risk (stroke and death). Current opinion suggests that most 
symptomatic patients will benefit from CEA if the 
combined 30-day stroke or death rate is less than 6 per 
сеп. Since the emergence of clinical governance there has 
been a strong emphasis on the comparative audit of 
outcome. Crude mortality and morbidity rates have been 
used widely to compare surgical outcome, but adjustment 
by case-mix is necessary if meaningful comparisons are to be 
made’. 

The published 30-day risk of stroke or death after CEA 
varies from 2 to 20 per cent. The reasons for this wide 
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variation in outcome are not immediately obvious. Risk 
modelling may identify the causes, and may be used to set 
clinical standards for vascular surgeons and units. Risk 
modelling using mathematical techniques has been used in 
cardiology and cardiac surgery". The aims of this study 
were to identify the risk factors that influenced outcome 
following CEA and to develop a model that accurately 
predicted outcome to aid in comparative audit. 


Patients and methods 


A series of 839 CEAs performed by four vascular surgeons 
from two vascular units (A and B) for the interval 1992—1999 
was available for analysis. Unit B had entirely prospective 
data (41-3 per cent of the data) while unit A had prospective 
and retrospective data (58-7 per cent). During the study one 
surgeon (surgeon 4) moved from unit B to A and performed 
31 CEAs (7-1 per cent of CEAs performed in unit A). The 
data were collected on preprinted sheets and later entered 
into a vascular database based on Access 97 (Microsoft 
Corporation, Redmond, Washington, USA). 

The median age of the patients was 68 (range 38- 
86) years and 60-4 per cent were men. Data on 67 possible 
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Table 1 Selected risk factors for the model 





ASA, American Society of Anesthesiologists 


risk factors were collected (46 preoperative, 21 operative). 
Based on previously published series and univariate analysis, 
15 risk factors were selected for analysis in order to simplify 
the dataset (Table 1). In this study diabetic patients (insulin 
and non-insulin dependent) were combined with patients 
who had impaired glucose tolerance and compared with 
normoglycaemic patients. Patients with angina, previous 
myocardial infarction, heart failure and cardiac arrhythmia 
were grouped into a single variable designated ‘heart 
disease’. Patients who had only electrocardiographic 
evidence of ischaemic heart disease were analysed separ- 
ately. Patients who presented with a stroke were compared 
with patients who had amaurosis fugax, transient ischaemic 
attack (TIA) and asymptomatic carotid disease. Non- 
hemispheric symptoms and vertebrobasilar symptoms 
were categorized as asymptomatic with respect to carotid 
disease. Patients who had a preoperative diagnosis of 
hypertension were compared with normotensive patients. 
Preoperative systolic blood pressure was analysed as a 
separate variable. The respiratory history was used to 
classify patients into those with normal, mild, moderate and 
severe respiratory disease. The results of chest radiography 
were analysed separately. The outcome endpoints used in 
the study were the occurrence of major stroke or death 
within 30 days ofthe operation. Major stroke was defined as 
a neurological deficit lasting more than 7 days. Outcome 
events were identified by the relevant surgical team for the 
prospective data while case-note review was relied upon for 
the retrospective data. All procedures were performed 
under general anaesthesia and systemic heparinization was 
routine before internal carotid artery clamping. 

Logistic regression analysis was used on Statistical 
Package for the Social Sciences version 9.0 for Windows 
(SPSS, Chicago, Illinois, USA) to model the risk factors on 
the 30-day risk of stroke or death. The backward elimin- 
ation method was used with a significance level set at 0-10 
for model selection. The selected risk factor model was 
simplified further to produce a composite risk score model. 
A risk score was assigned to each risk factor depending on its 
parameter estimate. 
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Table 2 Significant risk factors identified by logistic regression 
analysis 





The parameter estimates can be interpreted in terms of odds ratios. For 
example, the odds ratio for occurrence of a serious event for a patient 
presenting with heart disease relative to a patient without heart disease, 
but an otherwise identical pattern of risk factors, is given by the inverse 
natural logarithm of 0-992 which equals 2.70 


A commonly encountered problem with any automated 
model selection process is overfitting the model to the 
analysed data set”. To overcome overfitting, shrinkage 
adjustment was performed using a shrinkage factor!?. 
Shrinkage adjustment produces a model that is more 
suitable for future data and less specific for data used to 
develop the model. The final model produced was then used 
to compare surgeons and units by adding the factors 
pertaining to the surgeons and the units separately to the 
selected model. 


Results 


Ninety-eight CEAs were excluded owing to missing data on 
one or more of the possible risk factors analysed in the 
regression model. The stroke or death rate was 4-1 per cent 
(four of 98) in the excluded sample and was not statistically 
different from that of the sample analysed in terms of patient 
demographic factors or risk factors. Of the remaining 741 
CEAs, 450 (60-7 per cent) were performed using an 
intraoperative shunt and 448 (60-5 per cent) were repaired 
with a patch. The indications for surgery were previous 
stroke (33-3 per cent), TIA (37-7 per cent), amaurosis fugax 
(16-2 per cent) and asymptomatic disease (12-8 per cent). 
The overall 30-day stroke or death rate was 3-9 per cent 
(29 of 741). The observed mortality rate was 2-0 per cent (15 
of 741). The causes of death were stroke (nine patients), 
myocardial infarction (five) and heart failure (one). 
Regression modelling identified heart disease, diabetes 
and stroke as significant risk factors (Table 2). The 
parameter estimates were similar for all three risk factors. 
To obtain an easily interpretable model a risk score of 1 was 
assigned to each of these risk factors to produce a risk score 
model. A statistical comparison of the risk factor model and 
risk score model demonstrated that the simpler risk score 
model fitted the data just as well as the risk factor model (log 
likelihood ratio x^ test value = 0-089, 2 d.£., P = 0-814). The 
rate of stroke or death with respect to significant risk factors 
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is given in Table 3; for example, the presence of diabetes 
carried an operative risk of 9.8 per cent compared with 3.2 
per cent in non-diabetic patients. 

The shrinkage factor was found to be 0.917. After 
multiplication of the estimated risk score regression 
coefficient by the shrinkage factor, the regression equation 
was as follows: 


Ln(P(l- Р) = ~4.2726 + 0.8524 (risk score) 
where Ln = natural logarithm, P = probability of occurrence 


of the 30-day event, —4-2726 = intercept estimate, 0.8524 = 


Table 3 Rates of of stroke or death after carotid endarterectomy 
for each significant risk factor 





Values in parentheses are percentages 


Table 4 Observed and predicted 30-day stroke or death rate for 
risk scores after shrinkage 












coefficient estimate. The P value for the risk score 
coefficient estimate after adjustment for shrinkage was 
0-022. 

The predicted 30-day stroke or death rates after 
shrinkage adjustment for each possible risk score are 
shown in Table 4. The 30-day stroke or death rate associated 
with a risk score of (no significant risk factors) was low (1-4 
per cent), rising to 13.3 per cent for a risk score of 3 
(presence of all three risk factors). 

The observed 30-day stroke or death rates for four 
vascular surgeons studied were 4-2, 4-0, 3.0 and 3-9 per cent. 
The total number of CEAs performed by each surgeon and 
the percentage of high-, medium- and low-risk patients are 
shown in Table 5. 'The differences in outcome between the 
surgeons were not statistically significant after allowing for 
risk adjustment using the model (P = 0-977). 

Vascular units A and B had an identical observed 30-day 
stroke or death rate of 3-9 per cent (Table 6). However, unit 


Table 6 Comparative audit of two vascular units 





The default Statistical Package for the Social Sciences parameterization 
has been used so that the given parameter estimates for unit A 
represent comparison with unit B. Thus, the estimate of 0.153 for unit 
A implies that for two patients with identical patterns of risk factors the 
logarithm of the odds of a serious event occurring for unit A is 0-155 
more than that for unit B. *A risk score of 2 or 3 was categorized as 
high risk, a risk score of 1 was categorized as medium risk and a risk 
score of 0 was categorized as low risk 


The default Statistical Package for the Social Sciences parameterization has been used so that the given parameter estimates for surgeons 1, 2 and 3 


represent comparison with surgeon 4. Thus, the estimate of 0.168 for surgeon 1 implies that for two patients with identical patterns of risk factors 


the logarithm of the odds of a serious event occurring for surgeon 1 is 0-168 more than that for surgeon 4. *A risk score of 2 or 3 was categorized as 
high risk, a risk score of 1 was categorized as medium risk and a risk score of 0 was categorized as low risk. P = 0-977 for removal of surgeon factor 


(Wald test) 
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B had a higher percentage of high-risk patients (20-6 per 
cent) than unit А (16.5 per cent) Nevertheless, after 
allowing for risk adjustment using this model, the 
differences between the two vascular units were not 


statistically significant (P = 0.695). 


Discussion 


The 30-day stroke or death rate and the 30-day mortality 
rate obtained in this study were low compared with those of 
the large randomized controlled trials!?. Similar event 
rates, however, have been obtained in other large series 
reported in the literature’. This study identified diabetes, 
heart disease and stroke at presentation as significant risk 
factors for 30-day stroke or death following CEA. These 
three risk factors had an additive effect on the operative risk. 
Diabetes 1s a well known risk factor for stroke and 
myocardial infarction'!', In the North American 
Symptomatic Carotid Endarterectomy Trial diabetes was 
associated with a twofold increase in the risk of periopera- 
tive stroke or death". Following a stroke, diabetics have a 
fourfold increased risk of early death compared with non- 
diabetics. Diabetic patients might be more prone to 
extensive infarction and cerebral oedema than non- 
diabetics”. 

Pre-existing heart disease 1s associated with an increased 
operative risk of stroke or death. А retrospective study of 
1160 CEAs performed over 3 years demonstrated that the 
presence of angina before operation resulted in a significant 
increase in operative risk!^. A similar study on 291 patients 
identified angina and congestive heart failure as significant 
risk factors for CEA". However, in the presence of atrial 
fibrillation the risk of stroke can increase up to sevenfold!!. 

Preoperative stroke is associated with a high periopera- 
tive stroke risk! 7. A study of 3062 CEAs performed over 
26 years identified preoperative stroke as one of the 
significant risk factors for perioperative stroke on mulu- 
variate analysis!?. The 30-day mortality rate after a stroke is 
8-20 per cent. Diabetes, hypertension and heart disease 
have been shown to increase the rate of stroke recur- 
rence!?29, These studies suggest that diabetes, stroke and 
heart disease are significant risk factors for death and 
morbidity in both surgical and non-surgical patients. 

The modelling technique developed in this study could 
be adapted by other surgical units. The risk score logistic 
regression model has the advantages of simplicity and 
clinical interpretability. The parameter estimates in a 
logistic regression model can be interpreted easily using 
odds ratios (Table 2). In contrast, the weighting assigned to 
risk factors in non-linear statistical models (artificial neural 
networks and Bayesian analysis) cannot be interpreted 


simply?! 
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A large sample size 1s needed to model risk factors 
influencing binary outcomes when the overall event rate is 
as low as 3-4 per cent. Data collected prospectively from 
unit B were combined with mixed prospective and retro- 
spective data from unit А to achieve sufficient numbers to 
produce a reasonable model. The full data set was used to 
develop the model. Splitting the data set into a training set 
and a validation set would have left fewer outcome events 
per risk variable analysed". Instead, the estimated risk score 
regression coefficient was multiplied by a shrinkage factor. 
The factor was estimated using a simple estimator known as 
the heuristic estimator). The numerical effect of the 
multiplication was to bring closer together the predicted 
30-day stroke or death rates for any two different risk scores. 
Thus this method anticipates and adjusts for the poorer 
discriminatory power of the developed risk score model on 
new data. There is no evidence that widely used computer 
intensive methods such as bootstrapping and cross-valida- 
tion to estimate shrinkage factors provide significant 
advantages over the heurisuc estimator. Initially 67 
variables were collected but only 15 were entered into the 
regression model. Entering all 67 variables into the 
selection process in a low-outcome event rate study would 
have rendered the model unreliable?. The 67 variables were 
reduced to 15 using previous studies and univariate analysis. 

The confidence intervals given in Table 4 after shrinkage 
indicate that the risk of 30-day stroke or death was 
acceptable for patients with a risk score of 0 or 1. For risk 
scores of 2 or 3 the confidence intervals were much wider 
and the interpretation less clear. The wide confidence 
intervals reflect the infrequent occurrence of stroke or death 
following CEA in this study. Successful identification 
inevitably questions the benefit of surgery in high-risk 
patients. These patients are also at a higher risk of stroke on 
best medical treatment alone. At present it is unclear which 
of these high-risk patients will benefit from CEA. A risk 
model developed using the European Carotid Surgery 
Trialists’ Collaborative Group data attempted to identify 
patients who are at high risk on medical treatment but are at 
low risk at surgery; these should benefit the most from 
CEA, The same study highlighted the need for external 
validation of risk models. The current risk score model also 
needs further validation on independent data sets. 

Risk modelling techniques will become critical compo- 
nents in the delivery of targets set by the National Health 
Service Executive^*. Comparison of crude outcome rates is 
often misleading. This study has demonstrated that risk 
models can be used to stratify patients into subgroups that 
will add validity to the outcome analysis. Differences in 
outcome between surgeons and units identified by risk 
modelling should encourage changes in clinical practice to 
improve the standard of care. Risk models may also be used 
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to address the need for centralization of specialist vascular 


services” 
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Introduction 


Diverticular disease is said to be rare in Africans because of 
the high-fibre diet they consume. Septic complications are 
the main presenting symptoms in Western countries and 
the major cause of morbidity and mortality from the 
disease’. This 3-year (1997-2000) prospective study in one 
of four general surgical units in the Korle Bu Teaching 
Hospital in Accra examined the incidence and presentation 
of the disease in the indigenous Ghanaian population 
adherent to a high-fibre diet. 


Patients and methods 


All patients with symptoms and signs of diverticular disease 
and whose diagnosis was confirmed by barium enema and/ 
or colonoscopy were included in the study. Proctoscopy and 
sigmoidoscopy were performed to exclude anorectal lesions 
that might have a similar presentation. 


Results 


Thirty-seven patients of mean age 60 (median 61) years 
were seen over the interval. The lesions were mainly diffuse 
(n = 20), with 13 confined to the right colon and 4 to the left 
colon. Rectal bleeding was the most common symptom 
(Table 1). Fourteen of these patients needed blood transfu- 
sions and formed a quarter of all patients needing blood 
transfusion for rectal bleeding over the study period. Septic 


Table 1 Presentation of diverticular disease in 1997—2000 
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complications were rare and mild. Seven of the 37 patients 
needed surgical intervention: one for obstruction, one for 
fistula and five for massive recurrent rectal bleeding. 


Discussion 


А 3-year study in the 1970s of a similar patient group in this 
hospital reported only 16 cases of diverticular disease’. 
These 37 cases over the same time period give an estimated 
annual incidence of 48 cases, indicating an increased 
incidence. The mean age of 60 years is similar to the 
63-9 years reported in the Massachusetts General Hospital 
study’. This suggests the ageing process as an aetiological 
factor. Post-mortem studies’, and the fact that changes in 
colonic tensile strength manifested by increased amounts of 
collagen and elastin in the colonic wall is associated with the 
ageing prcoess*, support this view. 

The young population coupled with inadequate health- 
delivery facilities may explain the apparent rarity of the 
disease in the African. The hypothesis that lack of dietary 
fibre to give bulk to the stool leads to increased intracolonic 
pressure and exaggerated colonic segmentation promoting 
the mucosal herniation is not supported by the present 
study. 

Sepsis is a rare finding in the African patient with 
diverticular disease. This contrasts with the Massachusetts 
General Hospital study, which reported a septic complica- 
tion rate of 58 and 44 per cent in two consecutive decades. A 
high-fibre diet may tend to prevent sepsis by ensuring 
regular faecal flow, thereby reducing blockage at the neck of 
the diverticulum and preventing stasis, bacterial prolifera- 
tion and sepsis. It is of note that the decrease in mortality 
rate from diverticulitis in wartime Britain (1939-1945) was 
accredited to the high-fibre diet occasioned by the war’. 

This study suggests that the rarity of diverticular disease 
in Africa is predominantly the result of short life expectancy. 
High-fibre diet reduces the incidence of sepsis. Diverticular 
disease is a significant cause of massive rectal bleeding 
needing transfusion in Africa. 
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Background: The expression of tissue inhibitor of matrix metalloproteinase (TIMP) 1 in tumour tissue 
from patients with colorectal carcinoma has been reported to be related to disease progression. 
However, the clinical significance of plasma TIMP-1 has not been fully elucidated. 

Methods: The plasma level of TIMP-1 protein was determined by enzyme-linked immunosorbent assay 
in samples from 54 patients who underwent resection of the primary tumour. 

Results: Plasma TIMP-1 levels were associated significantly with depth of invasion and metastasis to 
lymph nodes and liver. Circulating TIMP-1 levels were significantly higher in patients with serosal 
invasion, liver metastases and Dukes' stage C tumours. Using a cut-off value of 160 ng/ml, serosal 
invasion and Dukes' C stage could be predicted with an accuracy of 68.5 per cent. With a cut-off value of 
170 ng/ml, metastasis to the lymph node and liver could be predicted with an accuracy of 66.7 and 70.4 
per cent respectively. These values were greater than those for carcinoembryonic antigen and СА19-9. 
Conclusion: These data suggest that the plasma concentration of TIMP-1 correlates with both invasion 


and metastasis in patients with colorectal carcinoma. 
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Introduction 


The degradation of extracellular matrix components is 
essential for tumour cells to invade surrounding tissues and 
metastasize to distant organs. Matrix degradation depends 
on the activities of both matrix metalloproteinases (MMPs) 
and tissue inhibitors of these enzymes (TIMPs)'?. TIMPs 
act as negative regulators of the degradation process’, and 
their expression has been reported to parallel the expression 
of MMPs’. Among the known TIMPs, TIMP-1 has strong 
inhibitory effects on various types of MMP*. Moreover, 
several studies have demonstrated a different function for 
TIMP-1 as a growth-stimulating factor for normal and 
malignant cells?. 

Recently, the clinical significance of TIMP-1 in gastro- 
intestinal cancer has been examined. Nomura et aj^ 
reported enhanced TIMP-1 production and Mimori et al.” 
demonstrated a positive correlation between ТІМР-1 
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messenger RNA (mRNA) concentration and tumour 
progression in patients with gastric carcinoma. In patients 
with colorectal carcinoma, Zeng et al? indicated that there 
was a correlation between TIMP-1 mRNA level and 
advanced stage. Holten-Andersen and co-workers” docu- 
mented that the level of TIMP-1 in the plasma of patients 
with advanced colorectal carcinoma was higher than that of 
healthy blood donors. More recently, it has been reported 
that plasma concentration of TIMP-1 appears to correlate 
with both serosal invasion and metastasis in gastric 


carcinoma. 


Although TIMP-1 can be measured in the blood of 
patients with a variety of carcinomas!" the clinical 
significance of circulating TIMP-1 concentration. in 
patients with colorectal cancer has not been fully evaluated. 
Oberg et 4l. examined serum levels of MMP-2, MMP-9, 
TIMP-1 and TIMP-2 in patients with colorectal carcinoma 
and found that they were of limited value for tumour staging 
and prognosis. They demonstrated no correlation between 
serum TIMP-1 level and tumour progression". Recently, 
circulating TIMP-1 was shown to be produced and released 
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by megakaryocytes and platelets'*. Production by these 
cells in the blood would affect serum levels, rather than 
plasma levels. Therefore, serum may not be suitable for the 
measurement of circulating TIMP-1 concentration. 
Paralleling the changes observed in tumour tissue, however, 
TIMP-1 concentration in the plasma may serve as a simple, 
non-invasive tool that is useful in assessing tumour 
progression. This study measured the concentration of 
TIMP-1 protein in plasma from patients with colorectal 
carcinoma. 


Patients and methods 


Peripheral blood was collected from 54 patients with 
colorectal carcinoma, who underwent surgical resection 
between June 1999 and January 2000. Of the 54 patients, 
radical surgery for cure was undertaken in 44 and palliative 
resection was performed in ten patients with metastases to 
the peritoneum, lungs or liver. The clinical details of the 
patients are summarized in Table 1. 

All samples of plasma and serum were obtained before 
treatment. Clinical and pathological classifications of 
resected tumours were undertaken according to rules 
adopted by the Japanese Research Society for Cancer of 
the Colon and Rectum". Metastases to the liver and lung 
were diagnosed by computed tomography (CT) and 


Table 1 Patient characteristics 


No. of patients 





"According to Japanese Research Society for Cancer of the Colon and 
8 
Rectum 
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ultrasonography. Peritoneal metastasis was diagnosed 
clinically in most patients and confirmed by pathological 
examination in some cases. 


Measurement of tissue inhibitor of matrix 
metalloproteinase 1 


Plasma ТІМР-І concentration was measured with a 
commercially available, one-step, sandwich enzyme-linked 
immunosorbent assay kit (Fuji Chemical, Takaoka, 
Japan)'*. For the assay, 5 Ш of properly diluted sample or 
serially diluted human TIMP-1 (standard) and 75 ul of 
peroxidase-conjugated antihuman TIMP-1 antibody were 
added to the wells of a microtitre plate. After a 30-min 
incubation at 30°C, the wells were washed with 0-05 per 
cent Tween 20 (Sigma, St Louis, Missouri, USA) in 
phosphate-buffered saline. Bound complexes were then 
incubated with o-phenylenediamine containing hydrogen 
peroxide for 15 min at 30°C. The reaction was stopped by 
adding hydrosulphuric acid 1 mol/l, and absorbance at 
492 nm was measured with a microtitre plate reader. The 
limit of quantification for the assay was 51 ng/ml and a 
linear response was observed from 51 to 2000 ng/ml, with a 
coefficient of variation of less than 5-0 per cent. 


Measurement of carcinoembryonic antigen and 
CA19-9 


Serum concentrations of carcinoembryonic antigen (CEA) 
and СА19-9 were determined using a commercially 
available enzyme immunoassay kit (Dainabott, Tokyo, 
Japan) and an immunoradiometric assay kit (Centocor, 
Malvern, Pennsylvania, USA) respectively. The upper 
limits of normal as stated by the manufacturer were 
2.5 ng/ml for CEA and 37-0 units/ml for CA19-9. 


Statistical analysis 


For comparisons between two groups, non-parametric 
analyses for paired and unpaired data and the x^ test were 
used. For more than three groups, one-way analysis of 
variance and Duncan’s multiple range test were used. 
Correlations were evaluated with Spearman’s rank correla- 
tion test (7). P « 0-05 was considered statistically significant, 
and data were expressed as mean(s.d.). 


In patients with colorectal cancer, higher plasma TIMP-1 
concentrations were associated with a variety of pathologi- 
cal factors, including depth of tumour invasion into the 
colorectal wall and metastasis to the lymph nodes and liver 
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Table 2 Plasma levels of tissue inhibitor of matrix metallo- 
proteinase | in patients with colorectal carcinoma 
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Values аге mean(s.d.). Pathological measures according to the Japanese 
Research Society for Cancer of the Colon and Rectum"; a, infiltrative 
growth; В, expansive growth; y, intermediate growth. TIMP-1, tissue 
inhibitor of matrix metalloproteinase 1; n.s., not significant among the 
group. *non-parametric tests; YP < 0.05 versus submucosa, muscularis 
propria, subserosa and serosa exposed (Duncan's multiple range test); 
£P < 0.05 versus No, Ny and № (Duncan's multiple range test) 


(Table 2). The concentration of TIMP-1 was significantly 
higher when tumours invaded the adjacent structures 
(serosal invasion), compared with tumours without inva- 
sion. Patients with metastases to level 3 lymph nodes had 
significantly higher levels of circulating TIMP- 1 than those 
with metastases up to level 2 nodes. The concentration of 
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Table 3 Concentration of circulating levels of tissue inhibitor of 
matrix metalloproteinase 1, carcinoembryonic antigen and 
СА19-9 in patients grouped according to clinicopathological 
factors 





Values are mean(s.d.). TIMP-1, tissue inhibitor of matrix metallo- 
proteinase 1; CEA, carcinoembryonic antigen. *non-parametric tests 


circulating TIMP-1 was significantly higher in patients 
with liver metastasis than in those without. 

The concentrations of circulating TIMP-1, CEA and 
CA19-9 were stratified according to pathological factors 
(Table 3). The plasma concentration of TIMP-1 was 
significantly higher in patients with serosal invasion, liver 
metastasis and Dukes’ C stage tumours (Fig. 1 and Table 3). 
However, circulating CEA level was related only to serosal 
invasion and liver metastasis. CA19-9 was not related to these 
factors at all. Patients with lymph node metastasis had 
slightly higher leveis of TIMP-1 than those without, 
although the difference was not significant (Table 5). In 
these patients the corzelation between TIMP-1 and CEA or 
CAI9-9 concentration was not statistically significant 
(r = 0-017, P = 0-905 andr = 0-119, P = 0-401 respectively). 

‘To examine further the predictive value of plasma TIMP- 
1 levels, the cut-off values for lymph node metastasis, serosal 
invasion and Dukes’ classification were calculated based on 
the receiver-operater characteristics (Table 4). The pre- 
dictive probability was then determined. Serosal invasion, 
lymph node metastasis, liver metastasis and Dukes' C stage 
could be predicted with an accuracy of 68.5, 66.7, 70.4 and 
68-5 per cent respectively (Table 4). These values were 
greater than those for CEA and СА19-9. 


Discussion 
In patients with colorectal carcinoma, treatment strategy 


should depend on the factors that influence prognosis, such 
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Fig. 1 Plasma tissue inhibitor of matrix metalloproteinase (TIMP) 1 concentrations and a serosal invasion, b liver metastasis and c 
Dukes’ classification. Individual values are shown as well as the range of mean(s.d.) and cut-off values 


Table 4 Cut-off values and predictive probability for serosal invasion, lymph node metastasis, liver metastasis and Dukes' classifica- 


tion 
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Values are mean(s.d.). TIMP- 1, tissue inhibitor of matrix metalloproteinase 1; CEA, carcinoembryonic antigen. "x^ test 


as the extent of colorectal wall invasion, the extent of lymph 
node metastasis and the presence of distant metastases. If 
the preoperative determination of these factors were 
feasible, treatment could be customized to suit each patient. 
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However, the tools currently available are not sufficiently 
sensitive to meet this need. CT and magnetic resonance 
imaging only provide information about apparent invasion 
to the adjacent organs and metastases to lymph nodes or 
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liver. Microscopic and molecular analyses of tissue speci- 
mens may provide information about the aggressiveness of 
the tumour! ^5, but diagnosis based on a small piece of 
tissue may not be appropriate for the entire tumour. 
Moreover, there are problems with the reproducibility of 
molecular diagnoses. If an invasion- or metastasis-specific 
protein could be detected in peripheral blood, treatment 
strategy could be focused more specifically. Although CEA 
and CAT9-9 have been used as tumour markers, increased 
levels of these antigens in peripheral blood have most often 
been associated with irresectable disease ^ !. 

Recent advances in the understanding of the molecular 
mechanisms of invasion and metastasis have revealed 
significant direct roles for the various MMPs, including 
MMP-1, MMP-2, MMP-3, MMP-7 and MMP-9, and 
membrane type (MT)-MMP-1 and MT-MMP-27^7-* 
"These proteinases are produced by tumour cells or stromal 
cells. or both. Which MMP plays the dominant role in 
invasion depends on the tumour type. Once MMPs have 
been activated, specific TIMPs are induced in stromal cells 
to control proteinase reactions". TIMP-1 has powerful 
inhibitory effects on various MMPs". Recently, an associa- 
tion between TIMP-1 expression and disease progression 
was suggested in patients with colorectal carcinoma". 
Moreover, in patients with colorectal cancer and distant 
metastases, plasma TIMP-1 levels were found to be 
significantly higher than those in healthy blood donors". 
The present study clearly demonstrates that plasma 
concentrations of TIMP-1 are associated with tumour 
progression as measured by serosal invasion, lymph node 
metastasis, liver metastasis and Dukes’ classification. 

It is important to anticipate the depth of invasion, lymph 
node metastasis and Dukes’ stage either before or during 
operation. Some early-stage colorectal carcinomas can be 
treated by limited surgery, including endoscopic resection 
and laparoscopic surgery. Thus, a preoperative diagnosis of 
lymph node metastasis and serosal invasion is necessary to 
anticipate whether minimal-access surgery is appropriate. 
Tumours without lymph node metastases could be treated 
by means of local resection. For tumours with serosal 
invasion, lymph node metastasis or Dukes’ C stage, several 
investigators have suggested that laparoscopic surgery 
may be inappropriate because of the risk of port-site 
7, These minimal-access procedures may be 
contraindicated in patients with raised circulating levels of 
TIMP-1. 

'TIMP-1 was more accurate than other tumour markers 
in predicting serosal invasion, lymph node metastasis, liver 
metastasis and Dukes' staging. Moreover, no correlations 
between TIMP-1 and other markers were observed in the 
present study, suggesting that TIMP-1 may be an 
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independent tumour marker for invasion and metastasis in 
patients with colorectal carcinoma. 

In the absence of symptoms due to the tumour, surgical 
resection may not be recommended primarily for patients 
with advanced disease '?. Such patients would be treated 
with chemotherapy or radiation therapy before operation '. 
Diagnosis of the metastases by imaging techniques such as 
CT has been useful, but imperfect. As shown in this study, 
TIMP-1 could be a marker for predicting those tumours. 
Although the predictive efficiency was not high, plasma 
'TIMP-1 concentration may have value in determining the 
appropriate treatment strategy for patients with colorectal 
carcinoma before operation. 
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Background: The introduction of surgical stapling instruments has widened the use of restorative 
proctocolectomy. Too high a distal transection of the rectum can, however, produce a retained rectal 
stump, which may cause symptoms. A study of the operative and functional data in a consecutive series 
of patients undergoing salvage surgery for retained rectal stump was undertaken. 

Methods: Twenty-five patients referred between January 1990 and September 2000 for pouch 
dysfunction were identified as having a retained rectal stump. Twenty-two underwent abdominoanal 
revision. The hospital notes were reviewed and function was assessed during outpatient visits, by postal 
questionnaire and by telephone interview. 

Results: Median operating time was 225 (range 170-340) min and median hospital stay was 15 (range 8- 
48) days. There was no operative death. Five pouches were excised. Seventeen patients were available 
for functional assessment. Median follow-up was 22.5 (range 4-114) months. Median 24-h frequency 
before and after operation was 12 (range 4-20) and 6 (range 3-12) respectively, and median night-time 
frequency was 4 (range 0-8) and 0.5 (range 0-4) respectively. Fifteen patients reported marked 
subjective improvement in pouch function and quality of life. 

Conclusion: Major revisional surgery for symptomatic retained rectal stump after restorative 
proctocolectomy with stapled anastomosis was successful in 15 of 22 patients. These results are worse 
than the outcome following first-time restorative proctocolectomy with anastomosis constructed at the 
anal level. Pouch-rectal anastomosis should be avoided. 
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Introduction 


Restorative proctocolectomy with ileal pouch-anal anasto- 
mosis has become the surgical treatment of choice for 
ulcerative colitis and for most patients with familial 
The availability of stapling 
instruments has placed the operation into the repertoire 
of most surgeons with a colorectal interest. However, a 


А 1-5 
adenomatous polyposis ^ 


stapled ileal pouch-anal anastomosis requires accurate 
transection at the anorectal junction to avoid leaving behind 
persisting disease. When this occurs in the patient with 
ulcerative colitis, inflammation in the rectal segment may 
cause local symptoms of bleeding, burning and urgency". 
There may be disordered evacuation with the frequent 
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passage of small amounts of stool, and such patients may 
still be at risk of developing cancer. The authors' experience 
with revisional surgery for patients referred with a sympto- 
matic retained rectal stump after restorative proctocolect- 
omy is described. 


Patients and methods 


All patients referred with ileal pouch dysfunction and 
subsequently found to have a retained rectal stump were 
identified. They were defined by the level of the anastomosis 
between the ileal reservoir and the distal bowel in relation to 
the anorectal junction, determined by clinical, endoscopic 
and contrast radiological evaluation^". Histopathological 
reports of the operative specimen were reviewed. 

Between January 1990 and September 2000, 25 con- 
secutive patients (12 women, 13 men) were identified. 
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Preoperative diagnoses included colorectal cancer (one 
patient), familial adenomatous polyposis (one) and ulcer- 
ative colitis (23), One patient had metachronous cancer in 
the retained rectal stump and chose to return to his home 
country for further treatment. A second patient was treated 
by endoanal mucosectomy and endoanal pouch advance- 
ment, and a third patient with minimal symptoms of pouch 
dysfunction but perianal sepsis was treated by seton 
drainage and rejected for revisional surgery because of 
severe Parkinson’s disease. The remaining 22 patients (11 
women, 11 men; polyposis, one; colitis, 21) underwent 
combined abdominal and endoanal pouch revision. 

The operative technique included certain principles. 
Close rectal dissection? was employed to minimize the 
chance of damage to the pelvic nerves. When necessary, a 
new pouch was formed or the existing pouch modified with 
an extra small-bowel loop using a hand-sewn technique. 
Endoanal mucosectomy after submucosal infiltration with 
saline and adrenaline (1 : 300 000 dilution) was performed 
routinely. The pouch-anal anastomosis was performed 
manually with endoanal exposure using an Eisenhammer 
anal speculum (Seward, London, UK) and a 2/0 polyglactin 
suture on a 25-mm heavy taper-cut needle (Vicryl, W9350; 
Ethicon, Edinburgh, UK). A loop ileostomy was fashioned 
in all but two patients, in whom a short mesentery precluded 
а tension-free stoma. Patients received intraoperative 
subcutaneous heparin 5000 units or enoxaparin 20 mg, 
and perioperative intravenous antibiotics. 

All patients were followed in the outpatient clinic. 
Additional functional information was obtained by postal 
questionnaire and telephone interview. The frequency of 
defaecation per 24 h and at night was recorded. 

The degree of continence was graded as normal, minor 
incontinence or major incontinence using standard clinical 
criteria”. The ability to defer defaecation was assessed as 
5 min or less, 5-10 min, 10-20 min, 20-30 min, and more 
than 1 h. 


Results 


The median age of the 22 patients undergoing combined 
abdominoanal revisional surgery was 38 (range 2l- 
54) years. There was no operative death. The median 
duration of operation, including anaesthetic time was 225 
(range 170-345) min and the median duration of hospital 
stay was 15 (range 8-48) days. Elective closure of the loop 
ileostomy was performed a median of 166 (range 73- 
449) days after revisional surgery. 

In six patients the length of the rectum was not recorded. 
In the remaining 16 the median length measured from the 
anorectal junction to the anastomosis was 4 (range 2-8) cm. 
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Table 1 Early and late complications associated with pouch- 
rectal revision in 22 patients 





Values in parentheses are the numbers of pouches removed 


Three patients had a stenosis of the ileorectal anastomosis 
and one patient had a fistula from the anastomosis into the 
vagina. 


Early complications (Table 1) 

In one patient the pouch was excised 37 days after revisional 
surgery owing to anastomotic failure with pelvic sepsis. 
Four patients required further surgery including drainage 
ofa left subphrenic collection (m = 1)and endoanal drainage 
of a pelvic abscess (ә = 2). Another patient underwent 
cholecystectomy for acalculous cholecystitis 16 days after 
pouch revision. 


Late complications (Table 1) 


Four patients subsequently had the pouch excised, one 
owing to chronic pelvic sepsis and three to pouch 
dysfunction. Seven patients developed anastomotic stenosis 
requiring dilatation, repeated in four patients, under 
general anaesthesia. 


Pouch function (Table 2; Fig. 1) 

Seventeen patients were available for functional assessment. 
The median duration of follow-up was 22.5 (range 4- 
114) months. Before salvage surgery 12 patients had had 
major incontinence and 13 patients had been unable to defer 
defaecation for more than 10 min, compared with only four 
patients after operation. After surgery, ten patients were 
fully continent during the entire 24-h period. Seven patients 
were able to defer for more than I h. Regular use of 
antidiarrhoeal medication was required in nine patients. 
Five patients always wore a pad. Median 24 h frequency 
before and after operation was 12 (range 4-20) and 6 (range 
3-12) respectively. Median night-time frequency before 
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Table 2 Long-term functional outcome in 17 patients 
undergoing ileal pouch-rectal revision at a median of 
22.5 (range 4-114) months 





"Median (range) values are given for 24 h and at night, before and after 


revisional surgery 


and after operation was 4 (range 0-8) and 0-5 (range 0-4) 
respectively. Fifteen patients reported subjective improve- 
ment in pouch function and quality of life, and two reported 
no change. 


Discussion 


There are four general causes of failure after restorative 
proctocolectomy. These include sepsis, which is respon- 
: - é A -16 - 

sible for 50 per cent or more failures!" "^, dysfunction, 


mucosal inflammation and neoplastic transformation. The 
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Fig. 1 Stool frequency per 24 h before and after pouch-rectal 
revision in 17 patients with an intact pouch and anal function 


last two causes are infrequent, especially neoplastic 
transformation which is exceedingly uncommon !. 

Dysfunction accounts for up to 40 per cent of failures 
and has many causes including inflammation, weak 
sphincter, persisting sepsis, presumed motility disturbances 
despite no apparent abnormality, and mechanical outflow 
obstruction. It is important to recognize this last group of 
patients as surgical correction may be beneficial. There are 
three causes, including stenosis of the ileoanal anastomosis, 
impedance to evacuation by, for example, the distal ileal 
segment of an S reservoir, and retained rectum. 

А retained rectal stump causes persisting symptoms of 
proctitis - mainly bleeding, burning and urgency. It is also 
associated with the frequent passage of small volumes of 
stool as a result of incomplete evacuation. 

All patients in this series had had a stapled anastomosis. In 
some patients with a narrow pelvis it can be difficult to 
dissect the rectum to the anorectal junction and then to 
apply a transverse stapler at this level. Retained inflamed 
anorectal mucosa appears to be common after stapling. 
Lavery etal.” reported 217 patients having a stapled 
anastomosis, of whom 48 (22.1 per cent) had evidence of 
persistently inflamed mucosa distal to the anastomosis. Of 
these patients, 32 (14-7 per cent of the total) were 
symptomatic and 28 (12-9 per cent) needed treatment. As 
the original aim of restorative proctocolectomy is to remove 
all disease-prone tissue, this could be regarded as inade- 
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quate treatment of the disease and would not have arisen ifa 
manual ileoanal anastomosis had been performed. It is 
certainly a potential disadvantage of stapling. 

"The results of salvage surgery in this series are worse than 
would be expected in a series of patients having restorative 
proctocolectomy for the first time!11:122275 This empha- 
sizes the need for correct technique during the initial 
operation, as leaving inflamed anorectal mucosa runs the 
risk of persistent symptoms with the added problem of 
failure of evacuation. 

In essence, the operative decision is between stapled or 
manual Пеоапа] anastomosis. Restorative proctocolectomy, 
as originally described, employed a manual anastomosis as a 
result of the development of the endoanal technique by 
Parks et 4/2977, Subsequently, stapled ileoanal anastomosis 
was described, with the claim of improved function using 
this technique^9??, These reports were, however, uncon- 
trolled and none of the three randomized controlled trials 
comparing stapled versus manual anastomosis showed a 
significant difference in complications or fanction???, In 
some patients, achieving an anastomosis at the anorectal 
junction by stapling may not be possible, as Seow-Choen 
etal?’ showed in two of 17 patients. Conversely, in a few 
patients the lack of mobility of the small intestinal 
mesentery may run the risk of excessive tension if a manual 
anastornosis is performed within the anal canal, and in this 
situation a stapled anastomosis may be the only feasible 
technique to restore intestinal continuity. 

The surgeon who routinely uses a stapled technique 
should therefore recognize that in some patients, usually 
those with a narrow pelvis, it may not be possible to carry 
out an anastomosis sufficiently dista] to ensure adequate 
removal of the disease. In this circumstances a manual 
technique should be used. This is particularly so if severe 
inflammation in the anorectal mucosa is present In 
contrast, the surgeon who routinely employs a manual 
anastomosis must recognize those patients in whom there 
may be tension owing to a short mesentery, and be prepared 
to use a stapled technique. It follows, therefore, that the 
surgeon should be competent at performing either tech- 
nique of anastomosis. 

The present study reports on a group of patients who had 
inadequate removal of disease through ап anastomosis 
proximal to persisting inflammation. In these patients local 
symptoms and poor evacuation necessitated further sur- 
gery. Essentially this takes the form of a repeated major 
procedure similar to the first. The outcome is worse than if 
the initial operation had adequately removed the diseased 
mucosa. Thus, of the 22 patients having abdominal salvage 
procedures, only 15 had a satisfactory or good outcome. 
When performing restorative proctocolectomy, therefore, 
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the anastomosis should be truly ileoanal, whether by hand 
suture or by stapling. 
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Backgrounds This study reviewed the results of surgery for distal rectal cancer (tumours within 6 cm of 
the anal verge) following the introduction of total mesorectal excision for rectal cancer in опе 
institution. 

Methods: Two hundred and five patients who had undergone surgical resection of rectal cancer within 
6 cm of the anal verge were included. The demographic, operative and follow-up data were collected 
prospectively. Comparisons were made between patients who had different surgical procedures. 
Results: Abdominoperineal resection (APR) was performed in 27.8 per cent of patients, falling from 
36-0 per cent in the first 3 years to 20-0 per cent in the last 3 years of the study. The overall operative 
mortality rate was 1-5 per cent and the morbidity rate 30-2 per cent. With a mean follow-up of 
36 months, local recurrence occurred in 28 of the 185 patients who had curative resection. The 5-year 
actuarial local recurrence rates for double-stapled anastomosis, peranal coloanal anastomosis and APR 
were 11.2, 34-6 and 23-5 per cent respectively. The local recurrence rate was significantly lower for 
double-stapled low anterior resection than for the other types of operation. 'The overall 5-year survival 
rate in patients with low anterior resection and APR was 69.1 and 51.1 per cent respectively (P = 0-12). 
Conclusion With the practice of total mesorectal excision, APR was necessary in only 27-8 per cent of 
patients with rectal cancer within 6 cm of the anal verge. The local recurrence rate was much lower in 
patients with double-stapled low anterior resection than in those treated with APR or peranal 


anastomosis. 
Paper accepted 25 July 2001 Briush Journal of Surgery 2001, 88, 1607-1612 
introduction anastomosis is not possible. Previous comparison of the 


Abdominoperineal resection (APR) has been the standard 
treatment of rectal cancer since its description by Miles’ at 
the beginning of the last century. With advances in the 
techniques for rectal anastomosis, anterior resection with 
preservation of sphincter function has become the usual 
treatment for cancers of the upper and mid rectum. The 
advent of mechanical stapling devices and the double- 
stapling technique has rendered anastomosis at the distal 
rectum or anal canal technically easier. Local recurrence 
has, however, always been a problem in the management of 
rectal cancer. In the 1980s and early 1990s, local recurrence 
rates of 20-30 per cent were reported. The importance of 
the mesorectum in local recurrence has recently been 
emphasized®. Local recurrence rates of less than 5 per cent 
have been reported with a distal mural margin of less than 
1 cm, provided the mesorectum could be excised entirely’. 
APR is now reserved only for distal rectal cancer where 
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surgical results of APR with those of low anterior resection 
(LAR) in patients with rectal cancers at all levels, including 
those at the mid rectum, upper rectum or even rectosig- 
moid, is no longer valid as tumours at these levels are seldom 
treated with sphincter ablation. 

Total mesorectal excision (ГМЕ) has become the 
standard treatment for rectal cancer in the authors 
department since September 1993. In this study, the results 
of patients who had undergone resection of distal rectal 
cancer were analysed to compare the outcome of operations 
for the treatment of rectal tumours at levels that would 


ordinarily require sphincter ablation. 


Patlents and methods 


From September 1993 the senior author (K.W.C.) adopted 
thetechnique of TME for curative radical resection of rectal 
cancers within 12 cm of the anal verge. The demographic 
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data, operative details, postoperative events and follow-up 
data of the patients were entered prospectively into the 
rectal cancer database. Up to June 2000, a total of 394 
patients underwent resection for rectal cancer within 12 cm 
from the anal verge. Of these, 205 patients had distal rectal 
cancer with the distal border within 6 cm of the anal verge. 
"These patients are the subject of this study. 

All patients had preoperative endoscopy with histologi- 
cally proven adenocarcinoma of rectum. The details of the 
operative technique of LAR, with either double stapling or 
transanal coloanal anastomosis, have been published pre- 
viously”. In essence, rectal mobilization was carried out by 
sharp dissection under direct vision keeping the fascia 
propria of the mesorectum intact. Double stapling was 
considered possible when an adequate resection margin 
could be obtained and an adequate healthy rectal stump was 
present for anastomosis with the circular stapler. 

In the initial period a policy of selective faecal diversion 
for high-risk anastomoses was adopted and loop ileostomy 
was the preferred mode of proximal diversion. A loop 
transverse colostomy was constructed when patients had 
radiation enteritis or an ilea] conduit was to be constructed 
after concomitant total cystectomy. Later patients were 
randomized to loop transverse colostomy or loop ileostomy 
as part of an ongoing trial. After interim analysis of the risk 
factors for anastomotic leakage?, a proximal diversion was 
routinely performed in men following TME and an 
anastomosis within 5 cm of the anal verge. 

In transanal coloanal anastomosis, the perineal surgeon 
completed the excision transanally at the dentate line. A 
hand-sewn single-layer interrupted anastomosis was per- 
formed transanally. A colonic J pouch of 5 cm was created 
in most patients. A diverting stoma was constructed 
routinely in this group of patients. 

Adjuvant postoperative radiation was not given routinely 
to patients after LAR with TME. Postoperative chemother- 
apy was offered to patients under the age of 70 years with 
stage П or Ш disease, and later in the study to those aged less 
than 75 years. Preoperative chemoradiotherapy was used in 
patients with fixed tumours (Ту) diagnosed before opera- 
tion during the latter part of the study. 

APR was performed in patients with tumours at a level at 
which the anal sphincter muscles could not be spared. A 
two-team approach was used and a laparoscopic approach 
was performed in selected cases. Abdominal mobilization of 
the rectum was carried out in the same manner as in LAR 
using the TME technique, in both the open and the 
laparoscopic approach. Three patients had coloperineal 
anastomosis and simultaneous dynamic graciloplasty after 
APR in 1999, Adjuvant postoperative chemoradiotherapy 
was offered to patients with stage II and III disease. 
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The patients were followed at 2-4-month intervals 
during the first 2 years and at 4-6-month intervals for 
3 years thereafter. Follow-up of patients was by history. 
physical examination and determination of serum carci- 
noembryonic antigen levels. Computed tomography and 
colonoscopy were performed when there was suspicion of 
recurrence and to assess the operability of the recurrence. 
Local recurrence was defined as histologically or radiolo- 
gically proven disease in the pelvis within the field of 
surgery. 

Comparison of variables was performed with the X^ test 
and Student's t test for categorical and continuous variables 
respectively. Actuarial local recurrence and survival was 
analysed with the Kaplan-Meier method; comparison was 
made with the log rank test. P « 0.05 was considered 
significant. 


Results 


From September 1993 to June 2000, 205 patients under- 
went resection of rectal cancer with the most distal tumour 
margin within 6 cm of the anal verge. The operation was 
considered as palliative in 20 patients because of irresectable 
distant metastasis (2 = 11), residual local disease (т = 7) and 
positive resection margin without further resection (7 = 2). 
Of the 185 patients who underwent potentially curative 
resection, there were 104 men and 81 women; their mean 
age was 64-4 (range 33-90) years. The mean level of the 
most distal tumour margin was 4-4 (range 0-6) cm from the 
anal verge. The types of operation are shown in Table 1. The 
APR rate reduced from 36-0 per cent in the interval to 
December 1996, to 20-0 per cent in the period from January 
1997 to June 2000. Hartmann's operation was performed in 
seven patients as a palliative procedure. In six other patients 
poor sphincter function (л = 2), poor premorbid condition 
with bulky tumour (z = 3) or intraoperative events (2 = 1) 
were the reasons for resection without anastomosis. Eleven 
patients underwent potentially curative transanal local 
excision. 

Among patients who had LAR, a double-stapled anasto- 
mosis was performed in 98 patients and a hand-sewn peranal 
coloanal anastomsis in 25. Temporary proximal faecal 
diversion was performed in 92 patients (74-8 per cent). 

Three patients died in the postoperative period, two after 
palliative Hartmann's operation as a result of advanced 
malignancy. The other patient died 17 days after LAR from 
mesenteric thrombosis and small bowel infarction. Thus 
the operative mortality rate was 1-5 per cent for all patients 
and 0-5 per cent in patients who underwent curative 
resection. 

Perioperative morbidity occurred in 62 patients (30-2 per 
cent). Details of the complications are shown in Table 2. Ir 
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Table 1 Types of operation used in the treatment of 205 patients with distal rectal cancer 





Values in parentheses are percentages. APR, abdominoperineal resection; LAR, low anterior resection 


Table 2 Postoperative complications after operation for distal 
rectal cancer 





the six patients with anastomotic leakage, conservative 
treatment was possible in four and two required operation 
because of peritonitis. 

Comparison between patients with LAR and APR is 
shown in Table 3. The mean level of tumours was 
significantly lower in patients who had APR. More patients 
in the APR group received adjuvant radiotherapy. 


Local recurrence 


With a mean follow-up of 36 months in the 185 patients 
who underwent curative resection, local recurrence 
occurred in 28 patients. Patients who had a curative 
Hartmann operation with TME were grouped with those 
who underwent double-stapled LAR in the subsequent 
analysis of survival and local recurrence. 

Local recurrence occurred in 14 of 123 patients who had 
LAR or Hartmann's operation with TME (seven with 
double-stapled anastomosis, seven with peranal coloanal 
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Table 3 Comparison of patients undergoing abdominoperineal 
resection and low anterior resection 






Chemotherapy — — 
_ Tumour stage — 
| 


Values in parentheses are percentages. APR, abdominoperineal 

+ + ү - +7 2 
resection; LAR, low anterior resection; n.s., not significant. "y^ test; 
*t test 


anastomosis), in ten of 51 patients who underwent APR and 
in four of 11 who had local excision. The 5-year actuarial 
local recurrence rate was 11.2, 23.5 and 34.6 per cent in 
double-stapled LAR, APR and peranal colonanal anasto- 
mosis respectively. The local recurrence rate was signifi- 
cantly lower in patients who had double-stapled LAR than 
in those who underwent APR (P = 0-02) or peranal coloanal 
anastomosis (P = 0-008) (Fig. 1). 

In view of the high recurrence rate, patients who had 
peranal coloanal anastomosis were closely examined. There 
were 25 patients (18 men and seven women); their mean age 
was 60 (range 37—76) years and the mean level of tumour 
was 3.9 cm from the anal verge, which was significantly 
more distal than the level in patients who underwent 
double-stapled anastomosis. The mean distal resection 
margin was 0-81 cm. In one patient the margin was positive, 
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Fig. 1 Local recurrence following different types of operation 
for distal rectal cancer: APR, abdominoperineal resection; 
DSLAR, double-stapled low anterior resection; CAA, coloanal 
anastomosis. P = 0-02 (DSLAR versus APR); P = 0-008 (DSLAR 
versus CAA) (log rank test) 


and in the other three patients the resection margin was 
reported as being close to the tumour. Thus these were 
patients with very distal tumours in whom the limit of 
sphincter preservation was stretched in order to avoid 
sphincter ablation. 


Survival 


The overall 5-year survival rate of patients who had a 
curative resection was 64 per cent, whereas the median 
survival of those who underwent palliative resection was 
17-4 months. The overall 5-year survival rate of patients 
who had LAR and APR was 69-1 and 51-1 per cent 
respectively (P = 0-12). When the survival of patients with 
LAR was analysed, the overall 5-year survival rate of 
patients who underwent double-stapled LAR and those 
who had peranal anastomosis was 70-8 and 66-1 per cent 
respectively (P = 0.66). 


Discussion 


In the past 20 years the importance of the mesorectum in 
the treatment of rectal cancer has been recognized ^^ !'. 
The concept of TME and the increasing use of stapling 
devices for distal rectal and anal anastomoses have had a 
significant impact on the treatment of distal rectal cancer. 
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With the use of TME and a close distal resection margin, 
the need for sphincter ablation can be reduced. Although 
APR has been described as standard treatment for tumours 
less than 8 cm from the anal verge", more patients with 
distal rectal cancer are now being treated with sphincter- 
saving surgery. Marling eral.'’ reported that, with use of 
TME, the APR rate for all rectal cancers was reduced from 
55-60 per cent to 27 per cent. Heald eral.'* showed that 
only 23 per cent of 136 patients with tumours less than 5 cm 
from the anal verge required APR. In the present study, only 
patients with cancers within 6 cm of the anal verge were 
included. The results show that APR was required in only 
27-8 per cent of patients. With increasing experience in 
TME, the rate of APR reduced from 36-0 per cent in the 
initial 3 years to 20:0 per cent in the subsequent 3 years. In 
fact, in the latter part of the study no patient with a tumour 
more than 4 cm from the anal verge required APR. The 
high sphincter-preserving rate was achieved by meticulous 
pelvic dissection to mobilize the rectum with the entire 
mesorectum down to the pelvic floor and use of the double- 
stapling technique to perform a low anastomosis. In 
addition, when it was impossible to use a double-stapling 
technique, peranal anastomosis was performed. Subsequent 
outcome has shown that this practice is associated with an 
increased local recurrence rate. It did, however, provide an 
option for patients who were reluctant to have a permanent 
stoma. 

In this study the operative mortality rate was low and 
compared favourably with that of other series of 
TME?^ UU, Intraoperative complications were rare. 
However, anastomotic leakage remained a problem follow- 
ing LAR. The authors have previously reported a 10-2 per 
cent leakage rate in 196 patients with an anastomosis within 
5 cm of the anal verge*, comparable to the results of 
Karanjia er 4/5. Male sex and the absence of proximal 
diversion were identified as the two independent factors 
associated with anastomotic leakage. In this series of low 
rectal cancers, proximal diversion was performed in 74-8 per 
cent of patients and anastomotic leakage occurred in only 
six of the 123 patients with anastomosis. 

Local recurrence is an important indicator of the success 
of rectal surgery. Wide variations in the incidence of local 
recurrence have been reported. With the advent of TME, 
most series have reported a local recurrence rate of about 10 
per cent or jgsg s - 19 lower than that и! the surgery- 
alone arm in most adjuvant therapy trials" ^^. Before the 
era of TME, most reports comparing LAR and APR showed 
no differences in local recurrence, Many of these 
series included patients with rectal cancers at all levels, and 
the proportion of APR was in the range of 30-50 per 
сеп"? Two series with more than 1000 patients showed 
that patients with tumours in the upper rectum had a better 
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outcome?"5, In order to have a fair comparison between 


APR and LAR, only patients with distal rectal cancer were 
included in the present study. With а mean follow-up of 
36 months, 28 (15-1 per cent) of 185 patients developed 
local recurrence. The apparently high local recurrence rate 
may be due to exclusion of patients with upper and mid 
rectal cancers. Patients who had double-stapled anastomo- 
sis had a significantly better outcome than those who 
underwent APR or peranal anastomosis. Although the 
survival rates of patients having APR and double-stapled 
LAR did not show any difference, this might be due to the 
relatively short length of follow-up. Heald et al.'* found a 6- 
year actuarial local recurrence rate of 33 per cent after 
curative APR, compared with 4 per cent in patients with 
anterior resection. The 5-year actuarial local recurrence 
rate after APR was 23-5 per cent in the present study, 
confirming that APR could not prevent local recurrence 
even though an apparently wider excision had been 
performed. Heald eta/.'* postulated that the break in the 
pelvic floor and the creation of the perineal wound provided 
an opportunity for the implantation or downgrowth of 
tumour cells. 

Poor local control also occurred in the patients who had 
peranal coloanal anastomosis, when the transverse stapler 
could not be applied to the rectal stump with an adequate 
distal margin. The mean distal tumour margin in these 
patients was 0-81 cm and there was no additional resection 
margin provided by the distal doughnut of tissue created by 
the circular stapler. However, the difference in local 
recurrence might be a reflection of the tumour rather than 
the type of operation. Karanjia et e." claimed that if TME 
and double-stapled anastomosis could be performed local 
recurrence could be kept at a low rate, as long as the distal 
margin was less than 1 cm. However, the high local 
recurrence rate in patients with APR in their series probably 
reflected that tumours at that level might perform badly. In 
the present study it was shown that cancers at the distal 
rectum that could not be treated by the double-stapling 
technique were essociated with a high local recurrence rate; 
these patients may require neoadjuvant treatment to reduce 
local recurrence. 

In conclusion, TME with anterior resection reduces the 
need for anal sphincter ablation. Double-stapled anasto- 
mosis with TME can achieve low recurrence rates without 
routine radiation therapy in patients with distal rectal 
cancer. In patients with very distal rectal cancers that could 
not treated by means of double stapling, peranal coloanal 
anastomosis with a close resection margin is associated with 
a higher local recurrence rate than double-stapled LAR or 
APR. Thus a patient who cannot be treated with double- 
stapled LAR should have an APR until there is evidence that 


02001 Blackwell Science Ltd 


the local recurrence rate of peranal anastomosis can be 
reduced with adjuvant therapy. 
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Background: Topical 0-2 per cent glyceryl trinitrate (GTN) lowers resting anal pressure (RAP) and 
heals two-thirds of chronic anal fissures. Over 50 per cent of patients experience headache, presumably 
through systemic absorption, but the pharmacokinetics of GTN ointment are unknown. This study 
evaluated the systemic absorption profile of GTN, and correlation between plasma GTN levels, RAP, 
haemodynamic variables and side-effects. 

Methode: Thirty healthy volunteers were recruited with local medical school ethics committee 
approval. Continuous static anal manometry was performed for 10 min before and 2 h after application 
of 0-2 per cent GTN (0-5 g) to the anoderm. Blood samples were taken from an intravenous cannula, 
and pulse and blood pressure were measured before application of GTN, and 10, 20, 30, 40, 50, 60, 90, 
120 and 180 min thereafter. Details of side-effects were recorded. 

Results: СТМ was detected in the plasma 10 min to 3 h after topical application. RAP was significantly 
reduced after 10 min, but had returned to pretreatment values by 120 min. Pulse was statistically 
unchanged during the study; systolic blood pressure was significantly lower 20-90 min after СТМ 
application, and diastolic pressure was decreased throughout the study. Headaches were experienced by 
14 of 30 volunteers after а median (range) of 41 (4-120) min, persisting for 74 (30-176) min, with an 
intensity score of 19 (5-30) mm represented on a 100-mm linear visual analogue scale. There was no 
correlation between plasma GIN concentration, RAP, and the onset, duration or intensity of 
headaches. 

Conolusioni Topical GTN acts locally on the internal anal sphincter; systemic levels do not contribute 
significantly to the reduction in RAP. There is marked interindividual variation in plasma GTN levels, 
and no correlation with haemodynamic variables and side-effects. 


Presented to the Association of Surgeons of Great Britain and Ireland, Birmingham, UK, April 2001, and published in 


abstract form as Br 7 Ssrg 2001; 88(Suppl 1): 72 
Paper accepted 10 Angust 2001 


Introduction 


Topical 0.2 per cent glyceryl trinitrate (GTN) ointment 
applied to the anal verge is now widely accepted as a first- 
line treatment for chronic anal fissure. GTN is metabolized 
at a cellular level to release nitric oxide, a non-adrenergic 
non-cholinergic neurotransmitter that mediates relaxation 
of the internal anal sphincter (IAS)'7. In this way GIN 
lowers resting anal pressure (RAP) and effectively produces 
a chemical sphincterotomy. A regimen of 0-2 per cent GIN 
applied twice daily to the anal heals two-thirds of 
chronic anal fissures within 8 weeks”. 
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Unfortunately, over 50 per cent of patients experience 
troublesome headaches with this treatment’ °, presumably 
because of systemic absorption of GIN from the anal 
mucosa and perianal skin. The strategy of using СТМ at 
higher concentrations to improve healing rates is not 
feasible as side-effects occur even more frequently’. The 
profile of absorption of СТМ into the bloodstream 
following topical application to the anal verge is unknown, 
as is the contribution of systemic СТМ to the reduction in 
RAP. There may also be a correlation between plasma 
concentration of GTN and the onset and duration of side- 
effects, but this remains to be evaluated. 
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The first aim of this study was to evaluate the profile of 
systemic absorption of topical 0-2 per cent GTN following 
its application to the anoderm. The second objective was to 
determine any correlation between plasma concentrations 
of GTN, RAP, haemodynamic variables, and the onset, 
duration and intensity of side-effects. 


Materials and methods 


Ethics committee approval was obtained and 30 healthy 
volunteers gave informed consent to participate in the 
study. Ап intravenous cannula was positioned in one 
antecubital fossa to allow blood samples (5 ml each time) 
to be taken before, every 10 min for the first hour, and then 
at 90, 120 and 180 min after the application of GTN. These 
ten samples meant that a total volume of 50 ml was taken. 
Blood was transferred immediately from the plastic syringe 
to silane-coated glass tubes containing heparinized saline 
(50 units heparin in 50 ul saline) and centrifuged at 1800 
r.p.m. for 8 min. Plasma (1 ml) was then added to each of 
two fresh silane-coated tubes, snap frozen in liquid nitrogen 
and stored at - 80*C until analysis for concentrations of 
GTN. Analysis for GTN was conducted in duplicate by an 
independent technician, using a gas chromatography- 
electron capture detection method capable of detecting 
20 pg/ml of GTN in plasma”. 

Continuous static anal manometry was performed, with 
volunteers lying on one side, using a solid-state catheter 
(Gaeltec, Isle of Skye, UK). A station pull-through 
technique was used to position the catheter to record 
maximal RAP for 10 min before and 2 h after application of 
1 cm (approximately 0-5 g) of 0-2 per cent GTN ointment 
(2 per cent Percutol? (Cusi, Hazelmere, UK) diluted to 0.2 
per cent in soft white paraffin in the pharmacy) The 
manometry catheter was secured in place with adhesive tape 
to the buttock, a short distance from the anal margin, and its 
position checked both following application of GTN 
ointment and at the end of the study period. Subjects were 
asked to apply GTN circumferentially 1 cm inside the anus 
using a gloved finger. Anal pressures for each of the four 
radial pressure sensors on the anal manometry catheter were 
determined from the pressure trace by an independent 
assessor. The mean anal pressure over a 10-min period 
centred on times 0, 10, 20, 30, 40, 50, 60, 90 and 120 min 
was calculated using Flexisoft III software (Oakfield 
Instruments, Whitney, UK). A mean of these four values 
was then calculated to give a single value for RAP at each 
time interval. 

Measurements of pulse and blood pressure were 
recorded, with subjects lying on their sides, before 
application of СТМ and then at intervals corresponding 
to the times of blood sampling. At the beginning of the study 
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volunteers were asked to report any side-effects they might 
experience following administration of GTN and were 
reminded to do this throughout the study. The onset and 
duration of side-effects were recorded, and subjects were 
asked to represent the intensity of headaches using linear 
visual analogue scales (unmarked 100-mm lines, where the 
left end represented no symptoms and the right end the 
worst symptoms imaginable). 


Statistical analysis 


Statistical analysis was with Wilcoxon signed rank test to 
compare RAPs, plasma concentrations of GTN and 
haemodynamic variables before and after the application 
of GTN. Pearson's correlation test was used to determine 
any correlation between the onset and duration of head- 
aches, plasma concentrations of GTN, changes in haemo- 
dynamic variables and RAP. 


Results 


Thirty healthy volunteers (18 men) with a median (range) 
age of 35 (20-72) years were included in the study. GTN 
was detected in the plasma from 10 min to 3 h after topical 
administration to the distal anal canal. The duplicate values 
for plasma GTN concentrations were normally within 10 
per cent of one another. The maximal mean plasma 
concentration of GTN was 158 pg/ml, observed 90 min 
following application, but there was no statistically 
significant difference between the plasma concentrations 
of GTN at different times of blood sampling following 
application (Fig. 1). 

Topical 0-2 per cent GTN caused a maximal reduction in 
RAP of 41 per cent from a median (range) of 66 (35-95) to 
39 (10-71) cmH;O. A significant decrease in RAP was 
observed from 10 until 90 min after application of GTN; by 
120 min the RAP was no longer statistically different to that 
measured before application of GTN. 

The radial pulse rate did not change significantly during 
the study. Systolic blood pressure was significantly reduced 
after 20 min but had returned to original values by 120 min; 
diastolic pressure had dropped significantly by 10 min after 
application of GTN and this effect was maintained 
throughout the study. 

Headaches were experienced by 14 volunteers and were 
the only side-effect reported during the study. The median 
(range) time to onset of headache following application of 
GTN was 41 (4-120) min, the duration was 74 (30- 
176) min and the intensity was 19 (5-30) mm on a linear 
visual analogue scale. 
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Fig. 1 Plasma concentrations of glyceryl trinitrate (GTN) 
following topical application of 0-2 per cent ointment (0-5 g) to 
the anal verge. Mean values are shown with 95 per cent 
confidence intervals 


‘There was no correlation between plasma concentrations 
of GIN, haemodynamic variables, RAP, or the onset, 
duration and intensity of the headaches. 


Discussion 


This study found considerable interindividual variation 
between plasma concentrations of GTN following applica- 
tion of 0-5 g of 0-2 per cent GTN ointment to the distal anal 
canal. There was substantial variability in the maximum 
plasma GTN concentration and the time to reach 
maximum concentration, although measurable GTN levels 
were maintained in all patients during the course of the 
study. This may be explained by a number of factors, 
including variation in the intra-anal dose, variation in 
absorption across anal mucosa and perianal skin, and 
differences in rates of metabolism and sensitivity to СТМ. 
Absorption across the anal mucosa is likely to be faster than 
that across perianal skin; skin thicknesses are variable and 
have been shown to influence rates of absorption’. None the 
less, the mean plasma GTN concentrations were fairly 
constant during the study; the maximal mean plasma 
concentration of GTN was 158 pg/ml, observed after 
90 min, but was not significantly higher than levels 
observed at other times. 

In contrast to the steady plasma GTN concentrations 
measured during the study, RAP was significantly decreased 
10 min after application of GTN, but had returned to 
baseline values by 120 min (Fig. 2). Topical 0.2 per cent 
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Fig. 2 Resting anal pressure before (ume zero) and at intervals 
following the application of 0-2 per cent glyceryl trinitrate 
(GTN) ointment (0-5 g) to the anal margin. Resting anal 
pressure was significantly reduced by 10 min (P = 0.001, 
Wilcoxon signed rank test) and this effect was maintained until 
90 min after application of GTN. By 120 min there was no 
longer a significant reduction m pressure compared with baseline 
values. Horizontal bars represent the median and interquartile 
range 


GTN therefore appears to act locally on the JAS, with 
systemic levels having a negligible effect. Reports of the 
duration of action of GTN on the IAS following topical 
application are few in number and their findings conflict. 
One study reported the mean duration of effect of GIN 
on RAP to be 48 min following intra-anal application of 
5 mg of2 per cent GTN ш 38 patients, while another group 
observed that RAP remained lowered for 9 hin two patients 
following external application of an unspecified dose of 0-2 
per cent СТМ!!! The findings of this study, however, are 
consistent with one other report in which 0-2 per cent GIN 
was similarly applied both intra-anally and to the perianal 
skin, and monitoring of anal pressure was continuous and 
not by interrupted measurements’. 

Approximately half of the volunteers in this study 
experienced headache following application of GTN, 
which is in keeping with previous reports in patients*”, 
but there was no demonstrable correlation between the 
onset, intensity or duration of headache, haemodynamic 
variables and plasma concentrations of GIN. Volunteers 
were reminded throughout the study to report any 
symptoms, but there may have been variation between 
subjects in thresholds for acknowledging the presence of 
symptoms, and further difficulty in precisely pinpointing 
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their onset. Some individuals may be more sensitive than 
others to the effects of GTN on the cardiovascular system, 
and others compensate more effectively, but neither age nor 
sex was a predictor of side-effects in this study. In addition, 
the range of mean plasma concentrations observed follow- 
ing application of a fixed dose of GTN was not sufficiently 
large to allow satisfactory correlations to be made. 

While chemical sphincterotomy with 0-2 per cent GTN 
is often effective, there is certainly scope for improvement as 
one-third of patients with chronic anal fissures fail to heal 
with this treatment, and side-effects are a recognized 
drawback. Increasing the dose of GTN is likely to increase 
side-effects, which occur more frequently with higher 
concentrations of GTN^'. Alternative pharmacological 
agents to GTN are being evaluated, and topical prepara- 
tions of the calcium channel blockers diltiazem and 
nifedipine have been shown to lower RAP significantly, 
and to heal two-thirds of chronic anal fissures with relatively 
few side-effects! ^^. Finally, novel experimental studies 
using an animal model validated as a model for human IAS" 
have demonstrated that maximal concentrations of GTN 
(nitric oxide donor) and diltiazem (calcium channel blocker) 
did not completely abolish IAS tone independently’®. 
However, by acting via different pathways, these drugs 
may produce an additive effect when combined; it is 
conceivable that a combination treatment may improve 
efficacy and simultaneously reduce the incidence of side- 
effects by allowing a lower dose of GTN to be used. Further 
studies are required to determine the role of combination 
preparations in the treatment of chronic anal fissure. 
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Background: Little is known of how the quality of life of patients with rectal cancer changes after 
surgery, and whether or not quality of life is associated with and predictive of survival. The aims of this 
study were to address these issues. 

Methods: The Medical Outcomes Study Short Form 36 (SF-36), and the European Organization for the 
Research and Treatment of Cancer QLQ-C30 and QLQ-CR38 quality of life questionnaires were 
administered to patients before surgery for rectal cancer, on discharge home and at 3-month intervals 
after operation for up to 1 year. Survival was measured in days from the time of surgery to death. 
Results: Sixty-five patients with a median age of 67 years participated. Most quality of life scores 
dropped significantly below baseline in the early postoperative period. From the third month onwards 
some scores, such as the global quality of life score and emotional function score on the QLQ-C30, 
improved. Other scores, including role function, fatigue and pain on the QLQ-C30, were similar to 
baseline values after 3-6 months and remained unchanged. However, scores such as sexual enjoyment 
and male sexual problems on the QLQ-CR38 were worse than baseline in the early postoperative period 
and remained poor thereafter. Stepwise regression analyses showed that preoperative quality of life 
dimension scores for physical function, nausea/vomiting and sexual enjoyment, together with age, 
predicted postoperative 1-year survival with an accuracy of 76-8 per cent. 

Conclusion: The findings of this study confirm that quality of life after rectal cancer surgery changes 
with time. It is generally worst in the early postoperative period. Preoperative quality of life is a good 


predictor of survival at 1 year. 


Paper accepted 9 August 2001 


Introduction 


Rectal cancer and the consequences of rectal surgery and 
adjuvant treatment have an important bearing on a patient's 
quality of life'. Quality of life assessment is regarded an 
important outcome measure in addition to traditional 
endpoints such as tumour recurrence and survival’. 
However, although quality of life is dynamic, little is 
known about how the quality of life of patients with rectal 
cancer changes with time after surgery. 

Some studies have shown that quality of life scores may 
predict survival’. These studies involved patients who 
were having chemotherapy or best supportive care for 
advanced malignant disease. No studies have been done to 
determine the prognostic significance of preoperative 
quality of life scores for survival in primary rectal cancer. 

This paper describes a prospective analysis of the quality 
of life of patients with rectal cancer undergoing resection of 
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the primary tumour. The main aim was to determine how 
the quality of life of patients having surgery for rectal cancer 
changes with time. А subsidiary aim was to determine to 
what extent preoperative sociodemographic and clinical 
variables and quality of life scores predict survival at 1 year 
after surgery. 


Patients and methods 


From September 1997 to April 1999, 82 patients with 
cancer of the rectum or rectosigmoid junction were 
scheduled for elective rectal resection at Ninewells 
Hospital, Dundee. The patients were considered to be 
eligible for the study if they had primary adenocarcinoma of 
the rectum or rectosigmoid junction that was locally 
resectable. Patients with locally recurrent cancer, with 
multifocal colorectal cancer or who suffered from another 
malignancy were excluded. Three patients were considered 
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Table 1 Demographic and clinical details of participating 
patients who had surgery for rectal cancer 





ASA, American Society of Anesthesiologists 











to be ineligible at this stage. The remaining 79 patients were 
then contacted and invited to participate in the study. 
Seventy-two patients agreed to participate, giving their full 
informed consent. The study was approved by the Tayside 
Committee on Medical Research Ethics. 

Those who accepted were given three quality of life 
questionnaires in the week before surgery: the European 
Organization for Research and Treatment of Cancer QLQ- 
С30' and QLQ-CR38!! and the Medical Outcomes Study 
Short Form 36 (SF-36)". Seventy patients filled in a 
baseline questionnaire. Quality of life was also assessed on 
discharge home (early postoperative assessment), and at 3, 
6, 9 and 12 months after operation. 

The QLQ-C30'? is а cancer-specific questionnaire 
covering a wide range of dimensions that are relevant to 
any patient with cancer. Levels of functioning in various 
areas, such as physical and emotional, and symptoms such as 
pain and fatigue, are assessed. In addition there is a global 
quality of life scale which is used as the overall summary 
measure of quality of life. The colorectal cancer module, the 
QLQ-CR38'!, addresses areas of particular relevance to 
patients with colorectal cancer, such as gastrointestinal, 
defaecation and stoma-related problems, sexuality and 
image. The SF-36" is a generic, multidimensional ques- 
tionnaire that was designed to measure health-related 
quality of life in various clinical settings and to be applicable 
across social and demographic groups. 
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Fig. 1 Quality of life profiles of all patients treated for rectal cancer, QL.Q-C30 questionnaire. Values are mean scores. Higher scores 
for functional scales (physical function (PF), role function (RF), emotional function (EF) and social function (SF)) and global quality of 
life scale (QOL) represent a higher level of functioning and quality of life, while higher scores for symptom scales (fatigue, nausea and 
vomiting (N/V), appetite, pain, constipation and diarrhoea) represent a higher level of symptoms. Preop., preoperative; postop., 


postoperative 
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Details regarding age, gender, deprivation category (a 
measure of socioeconomic status based on the postcode)", 
American Society of Anesthesiologists (ASA) score, Dukes' 
stage of tumour, operation type, and neoadjuvant and 
adjuvant treatment were collected. The patients were 
followed up for 1 year. Survival was measured in days 
from the time of surgery to death. 


Statistical analysis 

‘The non-parametric Friedman's two-way analysis of 
variance test was used to identify any overall significant 
differences between the scores at different time points for 
each dimension. When the overall P value was significant, a 
Wilcoxon signed rank test for paired data was used to 
compare pairs of quality of life scores. Survival curves were 
estimated by the Kaplan-Meier method, using the log rank 
test to assess the significance of differences. Kendall’s 
correlation was used to assess correlations between 
variables. A stepwise regression analysis was used to 
establish which variables best predicted survival. A 2 per 
cent level of significance was chosen (P < 0-02) to reduce the 
risk of type I errors arising from multiple testing. Statistical 
analyses were carried out using SPSS version 9.0 (SPSS, 
Chicago, Illinois, USA). 


Mean score 
8 


з 8 58 8 d 8 & 


E 
о 





* Quallty of ife after mesorectal exolelon for reotal cancer 1619 


Results 


Of the 70 patients who answered the questionnaires, five 
were excluded from the study. The total number of eligible 
participants was thus 65 (Table I). Forty-six patients had 
rectal excision using the technique of total mesorectal 
excision’*. In the other 19 patients partial mesorectal 
excision with a lower excision margin of at least 5 cm was 
performed. Fight participants (all men) died during the first 
year after operation. 


General trends in quality of life changes with time 


The results are shown in Fig. 1 (QLQ-C30), Fig. 2 (QLQ- 
CR38) and Fig. 3 (SF-36). In the early postoperative 
assessment (on discharge home) the scores of most quality 
of life dimensions were significantly worse than baseline 
values. By 3-6 months after operation most scores had 
returned to baseline levels. Some scores, such as global 
quality of life score and emotional function (QLQ-C30) 
were significantly better than baseline values. Some areas of 
quality of life, however, such as sexual enjoyment, male 
sexual problems and perception of body image (QLQ- 
CR38) were significantly worse at each postoperative 
assessment compared with baseline. 
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Fig. 2 Quality of life profiles of all patients treated for rectal cancer, QLQ-CR38 questionnaire. Values are mean scores. Higher scores 
for functional scales (body image perception (image), sexual function (SX), sexual enjoyment (SE) and future perspective (FU)) 
represent a higher level of functioning, while higher scores for symptom scales (micturition problems (MIC), gastrointestinal tract 
problems (GIT), defaecation-related problems in patients who had anterior resection without an ileostomy (DEF), stoma-related 
problems in patients who had an abdominoperineal resection (STO), male sexual problems (MSX) and weight loss (WL)) represent a 
higher level of symptomatology. Preop., preoperative; postop., postoperative 
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Fig. 3 Quality of life profiles of all patients treated for rectal cancer, Short Form 36 questionnaire. Values are mean scores; the higher 
the score, the better the quality of life. PF, physical functioning: RP and RE, role limitations because of physical and emotional 
problems respectively; SF, social functioning; EV, energy and vitality; MH. mental health; BP, body pain; GHP, general health 


perception; preop., preoperative; postop., postoperative 


Correlation with survival 


A positive correlation was present between survival and 
preoperative physical function (PF) (QLQ-C30) (Kendall’s 
coefficient t = 0.37), PF (SF-36) (7 = 0-30), social function 
(SF-36) (t = 0.22), mental health (SF-36) (t = 0.23) and 
energy/vitality (SF-36) (7 = 0.23). There was a negative 
correlation between survival and age (t = — 0-27), preopera- 
tive ASA status (¢ = — 0.30), preoperative fatigue (QLO- 
C30) (t = ~ 0-22) and dyspnoea (QLQ-C30) (t = — 0-42). 
"There was no correlation between Dukes' stage and survival 
ат І year. 


Prediction of survival 


The overall probability of survival at 1 year after elective 
surgery for primary rectal cancer was 0.88 (95 per cent 
confidence interval 0:80-0-96). Stepwise multiple regres- 
sion analysis showed that preoperative ASA score and 
gender could explain 15.4 per cent of the variation in 
survival (adjusted R? = 0.154). There was a difference in 
survival (log rank 3-87, P = 0-049) between male and female 
patients. Dukes' stage of tumour was not predictive of 
survival at 1 year. 

Stepwise multiple regression analysis was also done using 
quality of life scores alone as independent variables. The 
domains of preoperative PF, pain and appetite (all QLQ- 
C30), and pain (SF-36) could explain 39-4 per cent of the 
variation in survival (adjusted R^ = 0.394). Other quality of 
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Fig. 4 Kaplan-Meier curves comparing the probability of 
surviving 1 year after surgery for rectal cancer between patients 
with a physical function (PF) score of more than 60 and patients 
with a PF score of 60 or less (log rank 15-5, P « 0-001) 


life domains did not give a significant contribution. There 
was a significant difference in survival (log rank 15.5, 
P < 0-001) between patients with a preoperative PF (QLO- 
C30) score of 60 or less and patients with a score of more 
than 60 (Fig. 4). A patient with a PF score of 60 or less is 
either housebound or is limited to short walks outside the 
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Table 2 Model that best predicts 1-vear survival after surgery 
for rectal cancer 





house. On the other hand, a score of more than 60 
represents a good PF, with the patient able to carry out at 
least moderately strenuous activities such as walking for 
long distances. 

Stepwise multiple regression analysis was repeated using 
survival as the outcome variable and sociodemographic, 
clinical and preoperative quality of life variables as 
independent variables. The results showed that preopera- 
tive PF and nausea and vomiting (both QLQ-C30), sexual 
enjoyment (QLQ-CR38) and age could explain 76-8 per 
cent of the variation in survival (adjusted R? = 0.768) 
(Table 2) . 


Discussion 


The patients in this study are representative of patients with 
rectal cancer attending a typical colorectal cancer unit in the 
UK. Trends for each dimension of quality of life in three 
questionnaires (QLQ-C30, QLQ-CR38 and SF-36) were 
studied. In general, the scores of many quality of life 
dimensions were lower than baseline in the early post- 
operative period. This was expected, especially in those 
dimensions that assessed physical performance such as 
physical function, role-physical and fatigue. Patients were 
in the convalescent period of major surgery, and they were 
also slowly adjusting themselves to a stoma (colostomy or 
ileostomy) or to a neorectum. Surgery also restricted the 
social life of these patients for the first few months. Ву 3- 
6 months most scores had returned to baseline (preopera- 
tive) values. The scores of most dimensions then remained 
similar to baseline, although some, such as the global quality 
of life score and emotional function, improved with time. 
On the other hand, other scores, including perception of 
body image, were worse than baseline for the whole year 
after operation. Poor perception of body image may have 
resulted from ше difficulty in accepting a stoma or 
abdominal scars'*, although improved emotional function, 
mental health and future perspective reflect a positive and 
optimistic attitude despite disfiguring surgery. 

There wasa gradual return to normal bowel function over 
a period of 1 year, with diarrhoea being significantly 
improved at 9 and 12 months. Gastrointestinal problems, 
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such as abdominal pain and bloatedness, improved from the 
third month onwards. Defaecation-related problems in 
patients who had a high anterior resection improved 
significantly with time, consistent with other results 
reported in the literature for this group of patients’. 
Patients with a permanent colostomy experienced a slight 
but non-significant improvement in stoma-related pro- 
blems with time. Sexual function and sexual enjoyment 
deteriorated in the postoperative period and the latter 
remained poor over the year of assessment. Male sexual 
problems were likewise increased. Micturition problems 
also increased after operation, but improved to preoperative 
levels by 6 months. Sexual and urological problems usually 
occur because of damage sustained to the pelvic autonomic 
nerves and pelvic floor during dissection of the rectum!?, 
although attempts were made to minimize this by using the 
technique of total mesorectal excision and nerve preserva- 
tion described by Heald and Ryall'*. Pelvic radiotherapy 
may also have a detrimental effect!^!*. Howe ever, part of the 
problem of postoperative sexual тышо may be 
psychological, and related to increasing age!” 

Quality of life scores have been shown to be predictors of 
survival in patients with advanced disease having palliative 
treatment”. However, the present study is the first to 
demonstrate the prognostic significance of preoperative 
quality of life scores for survival in primary rectal cancer. 
The combination of sociodemographic and clinical vari- 
ables with quality of life scores gave a model that could 
predict 1-year survival with an accuracy of 76-8 per cent. 
Earlam and colleagues’ similarly derived a model with an 
accuracy of 74 per cent for predicting survival, but in 
patients with advanced colorectal disease undergoing 
chemotherapy. Preoperative PF on the QLQ-C30 was a 
particularly important predictor of survival, and patients 
with a PF score of more than 60 had a significantly better 
survival than those with lower scores. Sexual enjoyment 
scores were also predictive of survival. High sexual 
enjoyment scores were associated with a younger age 
group and a good PF. On the other hand, preoperative 
nausea and vomiting and appetite loss conferred a survival 
disadvantage. These symptoms could indicate early bowel 
obstruction caused by the rectal cancer, which could have 
been а contributory factor in patients’ deaths. It is of interest 
that, in the short term, these quality of life factors were more 
important than tumour staging in predicting survival. This 
observation is almost certainly related to duration of follow- 
up, but highlights the potential usefulness of quality of life 
assessments. 

This study has demonstrated clearly that the quality of 
life of patients with rectal cancer is dynamic. Studies in 
other areas of surgical опору such as following resection 
of oesophageal carcinoma”? and gastric cancer" |, support 
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the importance of longitudinal assessment of quality of life. 
The measurement of the quality of life of individual patients 
is seldom done at present as part of routine surgical 
practice", but this should change. Quality of life measure- 
ment may help to identify those areas, before and after 
surgery, that may have been affected by the disease or by its 
treatment so that intervention may be directed towards 
improving specific areas of quality of life. In addition, 
assessment of quality of life gives valuable prognostic 
information, not only in patients with advanced disease but 
also in patients with mainly primary disease treated actively 
in a routine hospital setting. The availability of such 
information may help the surgeon when obtaining 
informed consent from patients before major surgery for 
rectal cancer. 


Acknowledgements 


'The authors thank Dr S. Ogston for advice on statistical 
analysis, and ConvaTec and Tenovus (Scotland) for 
financial support of the study. 


References 


1. Camilleri-Brennan], Steele RJC. Quality of life after treatment 
of rectal cancer. Br ў Surg 1998; 85: 1036-43. 

2 Olschewski M, Schulgen G, Schumacher M, Altman DG. 
Quality of life assessment in clinical cancer research. Br 7 
Cancer 1994; 70: 1-5. 

3 Kaasa S, Mastekaasa A, Lund E. Prognostic factors for patients 
with inoperable non-small cell lung cancer, limited disease. 
The importance of patients' subjective experience of disease 
and psychosocial well-being. Radiother Oncol 1989; 15: 235-42. 

4 Ganz PA, Lee JJ, Siau J. Quality of life assessment. An 

independent prognostic variable for survival in lung cancer. 

Cancer 1991; 67: 3131-5. 

Coates A, Gebski V, Signorini D, Murray P, McNeil D, Byrne 

M et al. Prognostic value of quality-of-life scores during 

chemotherapy for advanced breast cancer. 7 Clin Oncol 1992; 

10: 1833-8. 

Coates A, Thomson D, McLeod GR, Hersey P, Gill PG, Olver 

IN et al. Prognostic value of quality of life scores in a trial of 

chemotherapy with or without interferon in patients with 

metastatic malignant melanoma. Eur 7 Cancer 1993; 29A: 

1731-4. 

Earlam S, Glover C, Fordy C, Burke D, Allen-Mersh TG. 

Relation between tumor size, quality of life and survival in 

patients with colorectal liver metastases. 7 Clim Oncol 1996; 14: 

171-5. 


wa 


6 


-1 


British Journal of Surgery 2001, 88, 1617-1622 www.bjs.co.uk 


8 Wisloff F, Hjorth M. Health-related quality of life assessed 

before and during chemotherapy predicts for survival in 

multiple myeloma. Nordic Myeloma Study Group. Br 7 

Haematol 1997; 97: 29-37. 

Coates А, Porzsolt F, Osoba D. Quality of life in oncology 

practice: prognostic value of EORTC QLQ-C30 scores in 

patients with advanced malignancy. Eur 7 Cancer 1997; 33: 

1025-30. 

10 Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, 
Duez NJ et al. The European Organization for Research and 


g 


© 


‘Treatment of Cancer QLQ-C30: a quality-of-life instrument 
for use in international clinical trials in oncology. 7 Natl Cancer 
Tast 1993; 85: 365-76. 

11 Sprangers MA, te Velde A, Aaronson NK. The construction 
and testing of the EORTC colorectal cancer-specific quality of 
life questionnaire module (QLQ-CR38). European 
Organization for Research and Treatment of Cancer Study 
Group on Quality of Life. Eur 7 Cancer 1999; 35: 238-47. 

12 Ware JE, Sherbourne CD. The MOS 36-item short-form 
health survey (SF36) 1: conceptual framework and item 
selection. Med Care 1992; 30: 473-83. 

13 Carstairs V, Morris R. Deprivation and Health in Scotland. 
Aberdeen: Aberdeen University Press, 1991. 

14 Heald RJ, Ryall RDH. Recurrence and survival after total 
mesorectal excision for rectal cancer. Lancet 1986; i: 

1479-82. 

15 White CA, Hunt JC. Psychological factors in postoperative 
adjustment to stoma surgery. Ann R Coll Surg Engl 1997; 

79: 3-7. 

16 Mundy AR. An anatomical explanation for bladder dysfunction 
following rectal and uterine surgery. Br 7 Urol 1982; 54: 501-4. 

17 Holm T, Singnomklao T, Rutqvist L-E, Cedermark B. 
Adjuvant preoperative radiotherapy in patients with rectal 
carcinoma. Adverse effects during long term follow-up of two 
randomized trials. Cancer 1996; 78: 968-76. 

18 Mak AC, Rich TA, Schultheiss TE, Kavanagh B, Ota DM, 
Romsdahl MM. Late complications of postoperative radiation 
therapy for cancer of the rectum and rectosigmoid. Int 7 Radiat 
Oncol Biol Phys 199%; 28: 597-603. 

19 Enker WE. Potency, cure, and local control in the operative 
treatment of rectal cancer. Arch Surg 1992; 127: 1396-402. 

20 Zieren HU, Jacobi CA, Zieren J, Muller JM. Quality of life 
following resection of oesophageal carcinoma. Br J Surg 1996; 
83: 1772-5. 

21 Svedlund ], Sullivan M, Liedman B, Lundell L, Sjédin I. 
Quality of life after gastrectomy for gastric carcinoma: a 
controlled study of reconstructive procedures. World 7 Surg 
1997; 21: 422-33. 

22 Camilleri-Brennan }, Steele RJC. Measurement of quality of 
life in surgery. 7 К Coli Surg Edinb 1999; 44: 252-9. 


©2001 Blackwell Science Lid 


__ 





Function of a colonic J pouch continues to improve with time 
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Background: J pouch-anal anastomosis is thought to give superior functional results to straight 
coloanal anestomosis after rectal resection. Follow-up studies have suggested that this improvement is 
not maintained and that evacuatory difficulties may increase. 

Methods: Some 119 consecutive patients had a coloanal anastomosis after resection for rectal carcinoma 
over 113 months, 62 with a J pouch and 57 with a straight coloenal anastomosis. Functional results were 
determined by patient questionnaire. The two groups were compared for the first and second 5-year 
intervals of study. 

Results: Patients who had a J pouch had significantly better median Kirwan continence scores for the 
duration of the study and 5-9 years after surgery: 1 verses 2 (P = 0-05) and 1 versus 2 (P < 0-01), 
respectively. Some 5-9 years after surgery the median number of nocturnal bowel movements was 
significantly lower in patients who had a J pouch than in those with a straight coloanal anastomosis (0 
versus 1; P = 0-02). Similarly, significantly better results were seen with regard to evacuation difficulties 
and urgency of defaccation. 

Conclusions The function of the J pouch was superior to that of the straight coloanal anastomosis and 


appeared to improve with time. 
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Introduction 


In 1972, Parks! first described transanal coloanal anasto- 
mosis to maintain large bowel continuity after low anterior 
resection. It was soon recognized that 'anterior resection 
syndrome', a group of symptoms comprising defaecatory 
frequency, urgency and soiling, was common afterwards’. 
The condition was thought to be due to the reduced size of 
the neorectal reservoir. In an attempt to remedy this, the J 
pouch with coloanal anastomosis was introduced by 
Lazorthes et 41? and by Parc et al.* in 1986. It has been 
demonstrated in several trials that the functional outcome 
after construction of a colonic J pouch is superior to that 
after straight coloanal anastomosis, at least for the first 
2 years after surgery? ^. It is unclear whether these benefits 
are maintained in the long term, or whether the evacuation 
difficulties associated with J pouches increase with 
time!®11, 

The present study evaluated data from long-term follow- 
up of patients with a coloanal anastomosis after colorectal 


cancer. 
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Patlents and methods 


Patients who had a coloanal anastomosis after resection of a 
rectal adenocarcinoma were identified from the colorectal 
cancer database of the Cleveland Clinic Foundation. АП 
operations were performed by a group practice of similarly 
trained surgeons in a single institution between February 
1990 and June 1999 inclusive. February 1990 was the month 
in which the first J pouch-anal anastomosis was performed 
at this institution. 

A questionnaire was mailed to all surviving patients. They 
were asked to give details of their bowel function regarding 
bowel frequency (day and night), incontinence (to gas, 
liquids and solids), urgency, use of pads, use of medication 
to control bowel function and difficulty with evacuation. 
Any patient who did not return a postal questionnaire was 
contacted by telephone. A thorough chart review was 
undertaken and the patients were grouped according to 
procedure type: J pouch or straight coloanal anastomosis. 

Continence was quantified for each patient using the 
Kirwan score (grade 1, full continence to flatus, liquid and 
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solid stool; grade 2, incontinence to flatus; grade 3, 
incontinence to flatus and liquids with occasional soiling; 
grade 4, incontinence to flatus, liquid and solid stools with 
regular soiling). 

Qualitative measurements of urgency, pad use, antidiar- 
rhoea medication and laxative use, incomplete evacuation 
and need to try more than once to evacuate were scored 
according to their occurrence: always, occasionally or 
never. 

Symptoms were compared between the two groups, J 
pouch and straight coloanal anastomosis, for the entire 
duration of the study, and for each group in the first and 
second 5-year intervals after surgery. Kirwan scores were 
also compared in each group by yearly interval. Statistical 
analysis was made using the Mann-Whitney U test for non- 
parametric data. y^ analysis was used for symptom 
comparison between the two groups. 


Surgical technique 


Standard oral and mechanical bowel preparation was given 
before surgery. A midline incision was made and the colon 
was mobilized from the pelvic brim proximally to the 
middle colic vessels, which were preserved. A high ligation 
was then made of the inferior mesenteric vessels. The pelvis 
was entered using electrocautery in the plane between 
Waldeyer’s fascia and the investing fascia propria of the 
rectum, and continued to the pelvic floor. The distal rectum 
was then divided at the level ofthe sphincters (above a row of 
staples made with a linear stapler if a double-stapled 
anastomosis was to be made) after a rectal washout with 
40 per cent alcohol. If a pouch was to be fashioned, a linear 
cutting stapler was used to make a J pouch either 6 or 10 cm 
in length. Initially a 10-ст pouch was chosen for J pouch 
construction, but after data pertaining to evacuation 
difficulties had been published a smaller 6-cm pouch was 
adopted. The tip of the ‘J’ was similarly closed with the 
linear cutting stapler. A coloanal anastomosis was fashioned 
either with a transanal handsewn or circular stapled 
technique, depending on the requirement for anal muco- 
sectomy. When a stapled anastomosis was performed, the 
anastomotic line was 1-5-2-0 cm from the dentate line 
either at, or just within, the levator complex. For handsewn 
anastomoses, the suture line was more distal, at the level of 
the dentate line, well within the levator complex. 
Anastomotic integrity was checked by filling the pelvis 
with saline and insufflating the neorectum with air. 
Proximal diversion by ileostomy was included at the 
discretion of the surgeon. 

Patients received adjuvant chemotherapy or radiotherapy 
at the discretion of the surgeon and attending oncologist. 
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The type and timing of such adjuvant therapy was recorded 
from patient charts. 


Results 


A total of 208 patients was identified who had a straight or J 
pouch coloanal anastomosis performed for rectal adeno- 
carcinoma between February 1990 and June 1999 inclusive. 
Over the same interval a further 550 patients were treated 
for rectal adenocarcinoma (302 anterior resection, 203 
abdominoperineal resection, 16 proctectomy and ileal 
pouch-anal anastomosis, 16 Hartmann’s procedure and 
13 ‘coloplasty’ pouch-anal anastomosis). 

At the time of data collection, 158 patients (76 per cent) 
with a J pouch or straight anastomosis were still alive; 50 
patients had died. Some 39 surviving patients (25 per cent) 
were excluded from the study: 25 were lost to follow-up, six 
patients declined to participate, one patient was physically 
unable because ofa recent stroke and seven patients still had 
a diverting stoma in place. 

Of the 119 patients with full follow-up and a functioning 
anastomosis, 62 patients had a J pouch and 57 had a straight 
coloanal anastomosis. Seventy-three patients in this group 
were alive 0-4 years after surgery (48 J pouch and 25 
straight anastomosis) and 46 were still alive 5-9 years after 
surgery (14 J pouch and 32 straight anastomosis). Of the 
patients who had a J pouch, there were 39 men and 23 
women with a mean age of 59 (range 22-81) years. Of the 
patients who had a straight coloanal anastomosis, there 
were 43 men and 14 women with a mean age of 60 (range 
37-80) years. There was no significant difference between 
the groups in age or sex. Median follow-up for the whole 
group was 47 (range 4-117) months, 34 (range 4. 
117) months after J pouch and 63 (range 9-112) month: 
after straight anastomosis. 

Thirty-three patients (53 per cent) with a J pouct 
anastomosis received adjuvant radiotherapy compared witt 
18 (32 per cent) in the straight anastomosis grouj 
(P = 0-02). Of the patients with a J pouch, 23 receive 
preoperative and ten postoperative radiotherapy. Of thos: 
with a straight coloanal anastomosis, six received preopera 
tive and 12 postoperative radiotherapy; this difference wa 
significant (P = 0-01). 

Local tumour recurrence occurred in six (5 per cent) o 
119 patients in the study, all after straight coloana 
anastomosis. 


Postoperative bowel function 


When patients in all postoperative years were compared b 
procedure, bowel function was similar. The media 
frequency of bowel movement in the daytime was 2 i 
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each group; at night-time it was zero in the J pouch group 
compared with | in patients with a straight anastomosis. 
The median number of bowel movements over 24 h was 2 in 
each group. 

Continence was better in patients with a J pouch; the 
median Kirwan continence score was 1 compared with 2 for 
straight coloanal anastomosis (P = 0.05). 

There was no significant difference between J pouch and 
straight anastomosis groups for urgency, pad use or use of 
antidiarrhoeal medication, nor for use of laxatives, feelings 
ofincomplete evacuation or in need to try more than once to 
open the bowels fully. 


Long-term outcome 


When J pouch and straight coloanal anastomoses were 
compared according to the interval after operation, J pouch 
coloanal anastomoses appeared to function better after 5— 
9 years (Table 1). 

There was nosignificant difference in the median number 
of bowel movements between J pouch and straight coloanal 
anastomosis during the day (2 in each group), at night (1 in 
each group) or over 24 h (3 versus 2) in the first 5 years. 
There was a significant improvement in bowel frequency at 
night after J pouch construction compared with straight 
coloanal anastomosis in the second 5-year interval for night 
(0 versus 1; Р = 0-02) but not for median number of daytime 
(2 їп each group) or total (3 in each group) daily bowel 
movements. 

There was no significant difference in median Kirwan 
scores between J pouch and straight coloanal anastomosis 
in the first 5-year interval. However, in the second 5 years 
the continence score for the J pouch group was significantly 
better (1 versus 2; P < 0-01) (Table 1). 

There was no difference in laxative use between J pouch 
and straight anastomosis groups in either the first or second 
5 years. In the first 5 years of study there was no significant 
difference between the groups for perceived incomplete 
evacuation or the need to attempt more than once to open 
the bowels successfully. In the second 5 years, however, the 
difference between the groups became significant for both 
symptoms, favouring the J pouch group (P = 0-03 in each 
case) (Table 2). 

There was no significant difference between J pouch and 
straight coloanal anastomosis groups in the first 5 years in 
the symptoms of urgency to defaecate, or use of pads or 
antidiarrhoeal medication. However, when patients were 
compared more than 5 years after surgery, both the urge 
to defaecate and pad use were significantly better after J 
pouch anastomosis (Р = 0-02 and P = 0.03 respectively) 
(Table 2). 
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Table 1 Bowel function by coloanal anastomosis and time after 
procedure 





n.s, Not significant. *Mann-Whitney U test 


Table 2 Comparison of bowel function after coloanal anastomo- 
sis at 5-9 years: 14 patients after J pouch and 32 after straight 
coloanal anastomosis 





n.s, Not significant; N/A, not applicable. *y^ test 


Discussion 


Since 1990 coloanal anastomoses have been performed by 
similarly trained departmental staff surgeons using a 
standard technique of dissection and resection but different 
methods of anastomosis. The majority of procedures were 
performed by one of two senior surgeons. One performed a 
J pouch as a preference in all cases where technically 
possible, whereas the other performed a straight coloanal 
anastomosis. The policy of preoperative radiotherapy also 
varied between the surgeons. These factors explain the 
similar age and sex mix but difference between groups in the 
proportion of patients who received adjuvant radiotherapy. 
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Other studies have shown significant differences between 
J pouch and straight coloanal anastomosis in the debilitat- 
ing symptoms of anterior resection syndrome!^"?, [t is 
stated that frequency of defaecation and continence are 
improved by the use of a colonic pouch, particularly in the 
first 1-2 years after surgery’ ^, although symptoms of faecal 
urgency are often more difficult to easet, 

In this study, when considering all patients studied for up 
to 10 years after surgery, there was a significant difference 
in continence scores favouring the J pouch, in agreement 
with other studies". However, there was no difference in 
the frequency of daily defaecation. Nor was there а 
significant improvement in the troublesome symptom of 
urgency of evacuation after J pouch anastomosis ^'^. 

When the groups were further divided according to the 
number of years after surgery, there was no difference in the 
daily frequency of defaecation between the two types of 
anastomosis 1—4 years after operation. In patients studied 
after 5—9 years the mean daily frequency of defaecation was 
lower after J pouch anastomosis; this difference, however, 
was statistically significant only for the frequency of 
nocturnal defaecation. Assessment of a larger number of 
patients might confirm a statistical significance in the day as 
well. 

Overall Kirwan continence scores were better after J 
pouch anastomosis and appeared to improve at a greater 
rate than those in patients with a straight anastomosis 
(Table 1). In the patients studied 5—9 years after operation 
the difference in continence scores became significant. The 
symptom of perceived urgent need to defaecate appeared to 
improve with time. In the later interval the difference 
between J pouch and straight anastomosis became sig- 
nificant, favouring the pouch. Other authors report that this 
symptom, which is part of the anterior resection syndrome, 
was not improved by a reservoir procedure. The improve- 
ment in urgency to evacuate that increases with time may be 
the result of continued pouch dilatation. 

No significant difference between the operative groups 
was identified over all years of the study for any of the 
following factors: need to use pads, requirement for 
antidiarrhoeal or laxative medication, feeling of incomplete 
evacuation or need to try more than once to defaecate. 

It has been suggested that split defaecation!' isa problem 
with a J pouch and that difficulty with pouch evacuation 
increases with time owing to progressive dilatation'". 
Construction of a smaller pouch (5-6 cm) and avoidance 
of a long rectal stump decreases the incidence of this 
evacuation difficulty ^'^. In the present study there was no 
significant difference in perceived incomplete evacuation or 
the need to attempt more than once to defaecate in the 
patients studied 0-4 years after surgery. In contrast there 
was a significant difference in both factors 5-9 vears after 
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surgery, favouring the J pouch, even though this group had 
a greater proportion of the larger 10-cm J pouches. 

Wexner and Alebaz" in their review article also 
concluded that a colonic J pouch is associated with 
significantly better bowel function and less evacuatory 
difficulty than a straight coloanal anastomosis. The present 
study suggests that the superior function of a J pouch 
continues beyond the 1—2 years??? usually cited as the time 
at which the two procedures become functionally equiva- 
lent. 

Several authors have suggested that radiation to soft 
tissues of the pelvis worsens postoperative neorectal 
reservoir function’, particularly if the treatment is 
administered after operation. In the present study patients 
with a J pouch were more likely to receive irradiation and 
yet had overall better function than those with a straight 
coloanal anastomosis. If patients who received adjuvant 
radiotherapy were excluded from analysis the frequency of 
defaecation was almost identical to that of patients as a 
whole (four in each group). 

These data suggest that the construction of a J-pouch 
after rectal resection and coloanal anastomosis confers 
benefit to the patient in terms of improved continence 
scores compared with those achieved with a straight 
anastomosis. They also suggest that continence scores, 
nocturnal defaecatory frequency, urgency and pouch 
evacuation difficulties may continue to improve as the 
time interval after surgery increases. 
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Background: Tumour neoangiogenesis can be assessed non-invasively by measuring angiogenic 
cytokine concentrations in peripheral circulation and by dynamic contrast-enhanced magnetic 
resonance imaging (DCE-MRI). The aim of this study was to assess whether these methods can 
predict and monitor response to treatment in patients with rectal cancer treated with preoperative 
chemoradiotherapy. 

Methods: 
with T;/T, rectal cancers before quantitating tumour permeability (In К") by DCE-MRI. Sixteen 


Serum and plasma vascular endothelial growth factor levels were measured in 31 patients 


patients receiving preoperative chemoradiotherapy had serial vascular endothelial growth factor 
(VEGF) and DCE-MRI measurements. Response to treatment was assessed using World Health 
Organization criteria. 

Results: Serum VEGF and In K™S correlated before treatment (r = 0.48, P = 0.01). Responsive 
tumours (#7 = 8) had higher pretreatment permeability values than non-responsive tumours (и = 8) 
(mean In K'?"* —0.46 and - 0.72 respectively; P = 0-03). Compared with pretreatment values, responsive 
tumours showed a marked reduction in permeability at the end of treatment (mean In К" – 0.46 and 
—0-86 respectively; Р = 0-04). Pretreatment serum VEGF levels were not statistically different between 
the two groups. 

Conclusion: Rectal tumours with higher permeability at presentation appear to respond better to 
chemoradiotherapy than those of lower permeability. This may allow preselection of appropriate 
tumours for these regimens, with patients with low-permeability tumours being considered for 


alternative therapies. 
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Introduction 


Angiogenesis, the development of new blood vessels, is 
required for tumours to grow larger than 2-3 mm! in size’, 
and provides both nutrients and access to the systemic 
circulation with possible subsequent metastasis. This 
angiogenic process is mediated by several potent peptides, 
which include fibroblast growth factors and vascular 
endothelial growth factors (VEGFs); VEGF-A is probably 
the key regulator of angiogenesis. VEGF-A, also known as 
The Editors have satisfied themselves that all authors have 
contributed significantly to this publication 
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vascular permeability factor, has potent mitogenic and 
vascular permeability-enhancing activities specific for 
endothelial cells, and is synthesized and secreted by both 
tumour and host cells. 

Current methods of assessing tumour angiogenesis may 
be considered as either direct or indirect. The most 
frequently used direct methods are microvessel density 
counts, immunostaining and reverse transcription poly- 
merase chain reaction (RT-PCR) for angiogenic cytokines. 
All of these techniques require tumour tissue and are 
therefore generally performed on postoperative specimens. 

More recently, measurement of indirect or 'surrogate' 
markers of angiogenesis, such as blood levels of angiogenic 
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factors, and dynamic contrast-enhanced magnetic reson- 
ance imaging (DCE-MRT) have been used. Advantages of 
these indirect methods are that they are non-invasive, can be 
performed sn situ rather than on postoperative specimens, 
and may be used to monitor response to treatment. Both 
techniques аге quantitative and, in the case of DCE-MRI, 
the functional status of the vasculature can be assessed, 
whereas microvessel counting provides anatomical data 
only’. However, it is not clear whether levels of angiogenic 
cytokines within the tumour are mirrored by levels 1n the 
peripheral circulation’. 

Serum and plasma levels of VEGF have been shown to 
correlate with preoperative disease stage in colorectal 
cancer*. This relationship may prove useful in monitoring 
response and downstaging of locally advanced rectal cancers 
treated with preoperative chemoradiotherapy, and in the 
follow-up of patients with resected tumours. However, no 
longitudinal studies have been reported to date. 

The aim of this study was to assess whether indirect 
measures of angiogenesis could be used to predict and assess 
response to treatment in colorectal cancer. Initially the 
relationship between circulating VEGF levels and tumour 
VEGF levels was studied. DCE-MRI estimates of tumour 
vascular permeability were then compared with circulating 
VEGF levels. Finally, changes in serum VEGF and DCE- 
MRI tumour permeability during chemoradiotherapy in 
patients with T3/T4 rectal cancer, and changes in circulat- 
ing VEGF levels during the follow-up of patients after 
primary tumour resection, were measured. 


Patlents and methods 
Patients and treatment 


Consecutive patients with colorectal cancer were recruited 
from the Mayday University Hospital and the Royal 
Marsden Hospital National Health Service Trust between 
October 1998 and September 2000. Scientific and ethics 
committee approval was obtained from both hospitals. 
Initially only plasma samples were obtained, but later both 
serum and plasma samples were taken. The majonty of 
tumour samples were obtained after surgical resection 
(Mayday University Hospital). Patients referred to the 
Royal Marsden Hospital for consideration of preoperative 
chemoradiotherapy or palliative chemotherapy were 
recruited for DCE-MRI studies. 


Tumour and arculating vascular endothelial growth factor 
levels 

Serum and plasma samples were obtained before surgical 
resection from 57 patients, who did not receive preoperative 
chemoradiotherapy, and assayed for VEGF. A platelet 
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count was also performed so that the serum VEGF level 
could be calculated relative to platelet count as described 
previously*. ` 

Tumour tissue was taken from the surgically resected 
specimens of these 57 patients and snap frozen in liquid 
nitrogen until analysis. Messenger RNA (mRNA) expres- 
sion of tumour VEGF was measured using semiquantitative 
RT-PCR. 


Follow-up study 

Serum and plasma VEGF levels from 52 patients found to 
have no evidence of recurrent disease at the ume of 
surveillance colonoscopy (12 months after surgery) and 
from 18 patients with recurrent or progressive disease were 
also measured. These were compared with VEGF levels at 
the time of diagnosis to assess changes in VEGF during 
follow-up. No patient had received preoperative chemo- 
radiotherapy. 


Dynamic contrast-enbanced magnetic resonance imaging and 
circulating vascular endothelial growth factor levels in patients 
with rectal cancer ‘ 
Thirty-one patients, 23 with T3/T4 rectal cancers and eight 
with an unresected primary rectal cancer (T3/T4) and liver 
metastases, underwent DCE-MRI with serum (я = 28) and 
plasma (л = 31) VEGF samples being taken for analysis 
immediately before MRI. Of these 31 patients, 16 under- 
went preoperative chemoradiotherapy, with DCE-MRI 
performed 10-12 weeks after commencing chemotherapy 
and 3—6 weeks after completing chemoradiotherapy. Two 
other patients received chemoradiotherapy but did not 
undergo DCE-MRI (one because of a coronary stent and 
the other owing to the presence of internal surgical clips). 
Blood samples for VEGF were taken on average every 3— 
4 weeks during chemotherapy and every 2 weeks during 
chemoradiotherapy. 


Chemoradiotherapy 

Patients were selected for chemoradiotherapy if there was 
concern about adequate surgical clearance (seven patients 
had tumour extension to the mesorectal fascial plane and 
two had extension to within 1 mm as assessed by MRI). 
‘Three patients had undergone laparotomy and were found 
to have irresectable tumours (all T'4). In one male patient an 
anterior Тз tumour (оп MRI) was clinically fixed. Four 
patients had bulky Т; tumours with ЇЧ; disease and one 
patient had a T4 tumour with a solitary liver metastasis. The 
regimen chosen was an extension ofthe experience obtained 
with combination chemotherapy in advanced colorectal 
disease from a previous randomized trial’, and was part of 
an ongoing clinical trial. In total 18 patients underwent 
chemoradiotherapy treatment with protracted venous 
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infusion of 5-fluorouracil (5-FU) 300 mg per m per day 
delivered via a Hickman line for 12 weeks. Mitomycin C 
7 mg/m? was administered at the start of treatment and at 
6 weeks. After 12 weeks, chemoradiotherapy was under- 
taken for 6 weeks during w hich the 5-FU continued at a 
reduced dose of 200 mg per m? per day. Radiotherapy was 
delivered in two phases using a computed tomography (CT) 
-planned, conformally blocked, three-field technique. 
Phase I delivered 25 fractions of 1-8 Gy to a total of 
45 Gy; the aim of phase II was to deliver a boost to the 
tumour of 9 Gy in five fractions. Surgery was undertaken in 
15 patients, 4-10 (median 6) weeks after the completion of 
radiotherapy. 


Methods 


Measurement of serum and plasma vascular endothelial growth 
factor levels 

Blood was taken into a citrate tube for plasma analysis, and 
serum separator tubes or clot activator tubes for serum 
analysis. Samples were centifuged at 1400g for 10 min 
within 30 min of collection. The samples were stored at 
-70°C until assay by enzyme-linked immunosorbent assay 
(ELISA) (VEGF ELISA; R & D systems, Oxford, UK). The 
limits of sensitivity of the ELISA were 9 and 2000 pg/ml. 
All samples were measured in duplicate. 


Reverse transcriptase polymerase chain reaction 

Total RNA was extracted from 57 tumour samples and 
VEGF-A mRNA expression was measured using RT-PCR 
as described previously®. The intensity of the PCR products 
was semiquantified with the intensity of their respective 
B-actin bands, and was expressed as arbitrary units. 


Magnetic resonance imaging 

MRI was carried out using a 1-5-T clinical Siemens Vision 
system (Siemens Medical Systems, Erlangen, Germany). A 
four-element pelvic phased-array coil was used to acquire 
the imaging data. All patients received gadopentate 
dimeglumine 0-2 mmol/kg (Schering Healthcare, Burgess 
Hill, UK) intravenously through a peripheral line at 5 ml/s 
using a power injector (Medrad, Maastricht, The 
Netherlands). 

Axial T2 images (repetition time (TR) 4500 min, echo 
time (TE) 120 pino angle 180^, matrix size 256°, field of 
view 180 пит”, slice thickness 4 mm, four acquisitions) 
were obtained through the whole length of the lesion to 
assess and stage the tumour radiologically. Additional 
sagittal and coronal Ti-weighted gradient echo images 
(TR 65.3 min, TE 4. 1 min, flip angle 75°, matrix size 256°, 
field of view 300 mm’, slice thickness 5 mm, one acquisi- 
tion) were obtained as part of the survey scans. 
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А single-slice dynamic permeability and perfusion 
gradient echo data set, consisting of a proton density 
sequence (TR 11-7 min, TES min, flip angle 5?, matrix size 
256°, field of view 300 mm’, slice thickness 5 mm, one 
acquisition) and a Т1- and T2*-weighted interleaved 
sequence (TR 11.7 min, ТЕ, 5 min, TE; 20 min, flip 
angle 20°, matrix size 256°, field of view 300 mm? slice 
thickness 5 mm, one acquisition with 42 separate studies; 
total scan time 7 min), was obtained through the main bulk 
of the tumour in the axial plane. Subsequent studies were 
performed in the same axial plane as the previous 
examination unless tumour was no longer visible, in which 
case the axial section was taken through what remained of 
the main bulk of the tumour. Data analysis was carried out 
off-line using software developed in-house (Magnetic 
Resonance Imaging Workbench)’. The T1 data were fitted 
pixel by pixel to a pharmacokinetic model described by 
Tofts?” providing ie of permeability surface area 
product. In keeping with recent recommendations’, this 
measure is now termed the ‘transfer constant’ and indicated 
by the symbol K*“"* (per minute). Regions of interest were 
drawn around the periphery of the tumour, after which the 
permeability map was calculated. Permeability values 
(K'?^5) were expressed as the natural logarithmic transform 
because the data were non-normally distributed. 


Response assessment 

Radiological assessment of response, by two independent 
radiologists (A.R.P. and G.B.), was determined according to 
World Health Organization criteria. The radiologists were 
unaware of DCE-MRI and VEGF measurements but were 
aware that patients were undergoing chemoradiotherapy. 
The product of the length of the tumour and the maximal 
tumour thickness (at an anatomically consistent point in 
subsequent scans) was calculated for each magnetic 
resonance image. Complete response (CR) was defined as 
disappearance of tumour. Partial response (PR) was defined 
as a decrease of 50 per cent in the product size, and 
progressive disease (PD) as an increase in size of more than 
25 per cent or the appearance of new lesions. Stable disease 
(SD) met neither the PR nor PD criteria. Patients were then 
classified as responders (CR and PR) and non-responders 
(SD or PD) by comparison of pretreatment and post- 
chemoradiotherapy scans. 


Statistical analysis 

The relationship between circulating VEGF and tumour 
VEGF mRNA expression was examined using а non- 
parametric method (Spearman correlation coefficient) as 
data were not normally distributed. The follow-up serum 
and plasma VEGF data were not normally distributed, sc 
the Wilcoxon rank test was used to compare differences 
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between paired samples. Tumour permeability (In К") 
and serum VEGF/platelet ratio during chemoradiotherapy 
data were normally distributed and so parametric tests 
(Pearson, paired and unpaired 7 tests) were used. P < 0.05 
was taken as significant. 


Results 


All tumours expressed the 121 and 165 VEGF-A isoforms. 
Only one tumour expressed the 189 isoform; mRNA 
expression of the 165 isoform and total VEGF (121 and 
165 isoforms) were correlated with circulating VEGF 
(plasma and serum) measured by ELISA (Table 1). There 
was a significant correlation between both serum VEGF 
and serum VEGF/platelet ratio and tumour 165 VEGF 
mRNA expression (rs = 0.30 and 0.29, P = 0-02 and P = 0.03 
respectively). Plasma VEGF levels showed a similar trend 
(rs 20.28, Р = 0.07). There was no correlation between 
platelet count and VEGF mRNA expression. 


Dynamic contrast-enhanced magnetic resonance 
imaging and circulating vascular endothelial growth 
factor levels 


At presentation there was a significant correlation between 
DCE-MRI tumour permeability (In K'*"*) and serum 
VEGF/platelet levels (r2 0-48, Р=0.01) (Fig. 1). 
Platelet count alone did not correlate with tumour 
permeability. This correlation between serum VEGF/ 
platelet ratio and tumour permeability was not apparent 
once treatment had started. There was no correlation after 
chemotherapy (r = 0.35, P = 0.19) or chemoradiotherapy 
(r = — 0-20, P = 0.45). 

Sixteen patients underwent DCE-MRI during chemo- 
radiotherapy. Typical images are shown in Fig. 2. Eight 
patients responded to chemoradiotherapy (one CR (con- 


Table 1 Spearman correlation of tumour vascular endothelial 
(VEGF) growth factor messenger RNA expression in 57 
colorectal cancers with circulating VEGF levels 





"Sixteen tumours were excluded because plasma levels were less than 
9 pg/ml (lower limit of enzyme-linked immunosorbent assay 
sensitivity). *Significant correlation (P = 0.05) 
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firmed on pathological resection) and seven PR). Eight 
patients did not respond (seven SD and one PD). There was 
a significant difference in tumour permeability at presenta- 
tion between patients who responded and those who did not 
respond. Tumours that responded were more permeable 
than those that did not (mean In К"? — 0.46 (95 per cent 
confidence interval (c.i.) — 0-29 to – 0-63) and ~0-72 (95 per 
cent c.i. – 0.54 to — 0-91) respectively; P = 0-03). There was 
no significant change in tumour permeability in either 
group after 12 weeks of chemotherapy. However, com- 
pared with pretreatment values there was a significant 
decrease in permeability in responsive tumours at the end of 
chemoradiotherapy (mean In K"?"* — 0.46 (95 per cent c.i. 
—0-29 to — 0-63) and — 0-86 (95 per cent c.i. ~ 0-62 to — 1-10) 
respectively; P = 0-04) (Fig. 3). 


Changes in vascular endothelial growth factor during 
chemoradiotherapy 


Eighteen patients underwent chemoradiotherapy and had 
serial VEGF measurements performed during treatment. 
were unable to undergo MRI. Nine patients responded to 
treatment (CR and PR) and nine patients did not (SD and 
PD). 

There was a wide range of serum VEGF/platelet levels 
seen in the 18 patients before treatment (0.25—5.53 pg/109); 
however, each patient's value at presentation served as his or 
her own internal control for subsequent serial measure- 
ments. The measurements of serum VEGF/platelet ratio 
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Fig. 1 Pearson correlation of pretreatment serum vascular 
endothelial growth factor (VEGF)/platelet ratio and tumour 
permeability (In K"*'*) in 28 patients with T,/T, rectal cancer 
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& Before treatment 
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d Before treatment 





Є After chemotherapy 
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f After chemoradiotherapy 


Fig. 2 T2-weighted anatomical images of a Та tumour with seminal vesicle involvement (indicated by arrow) a at presentation, b after 


12 weeks of chemotherapy and с 4 weeks after chemoradiotherapy. d-f Corresponding "T1 -weighted permeability maps; d shows 


heterogeneous high permeability in the tumour (In KIS - 0-44) with a large number of pixels that fail to show colour (areas of 


modelling failure due to high vascular volume). e After chemotherapy, high permeability continues to be seen but with less pixel failure 
dn К" — 1.1 D, whereas in f, after chemoradiotherapy, only the centre of the tumour shows high permeability (In K ~ 1-25) 


during the various phases of chemotherapy and chemo- 
radiotherapy were averaged to obtain a single mean value, 
which was then compared with the value at presentation to 
calculate the change during each phase of treatment. A final 
blood sample was taken 4—6 weeks after termination of 
chemoradiotherapy at the time of the final magnetic 
resonance scan. 

Pretreatment there was no difference in serum VEGF/ 
platelet ratio between responsive and non-responsive 
patients (1-92 and 128 pg/10^ respectively, P = 0.32). 
There was a fall in serum VEGF/platelet ratio in responsive 
patients after both chemotherapy and chemoradiotherapy 
but this did not reach statistical significance. In contrast, 


British Journal of Surgery 2001, 88, 1628-1636 www.bjs.co.uk 


patients who did not respond showed rise in serum VEGE/ 
platelet ratio after chemotherapy and chemoradiotherapy 
(P = 0-19 and P = 0-06 respectively) (Fig. 4). Four weeks 
after. chemoradiotherapy, mean serum VEGF/platelet 
levels were significantly higher in patients who did not 
respond compared with pretreatment levels (1.02 and 
0.00 pg/10^ respectively; P < 0:01). At the same 
timepoint, serum VEGF/platelet levels were lower than 
initial values in patients who responded, but these 
differences were not significant. 

Comparison of groups of patients who responded and 
those who did not showed that during the chemotherapy 
phase of treatment there was no significant difference in the 
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Before After After 
treatment 


b Unreeponsive tumours 


Fig. 3 Tumour permeability (In КЭ») of a responsive tumours 
and b unresponsive tumours measured by dynamic contrast- 
enhanced magnetic resonance imaging after chemotherapy and 
chemoradiotherapy. Honzontal bars represent mean values. 

*P m 0.04 (paired ¢ test) 


change in serum VEGF/platelet levels (— 0-56 and 0-28 pg/ 
10° respectively; P = 0-09). However, there was a significant 
difference between those who responded and those who 
who did not during chemoradiotherapy (- 0.55 and 
0:69 рр/10° respectively; Р = 0-03). This difference was 
sustamed 4-6 weeks later (- 0-41 and 1-02 pg/10® respec- 
tively; P « 0-05) (Fig. 4). 


Follow-up serum and plasma vascular endothelial 
growth factor measurements 


There was a significant fall in plasma VEGF levels in 52 
patients who were disease free at 12 months compared with 
preoperative levels (median 9-0 (interquartile range (i.q.r.) 
9.0-16.7) and 13-7 (i.q.r. 9-0-28-4) pg/ml respectively; 
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Chemotherapy Chemoracotherapy 4—8 weeks after 


Fig. 4 Change in serum vascular endothelial growth factor 
(VEGF) platelet ratio from pretreatment levels in patients with 
responsive (О; s = 9) or unresponsive (8; ж = 9) tumours during 
chemotherapy and chemoradiotherapy, and 4-6 weeks after 
treatment. Values are mean (95 per cent confidence intervals) 


P < 0-01). There was a significant increase in plasma VEGF 
concentration in 18 patients with progressive or recurrent 
disease compared with pretreatment values (median 52-5 
(i.q.r. 24-1-101-6) and 26-3 (i.q.r. 9-0-51-8) pg/ml respec- 
tively; P = 0-02). 

Serum VEGF levels decreased significantly in 35 patients 
who were disease free at 12 months compared with 
preoperative levels (median 211-5 (i.q.r. 111-3~335-3) and 
275.7 (i.q.r. 192.9-459.7) pg/ml respectively; Р <0-01). 
This change reflected a significant fall in platelet count after 
curative surgical resection (214 (i.q.r. 189—278) and 284 
(i.q.r. 215-372) 10°/; P < 0.01). There was no significant 
change in serum VEGF level or platelet count in patients 
with progressive or recurrent disease. 

After correcting for variation in platelet count by 
calculating the serum VEGF/platelet ratio, there was a 
significant rise in serum VEGF/platelet count in 16 patients 
with progressive or recurrent disease (median 1.82 (i.q.r. 
1-00-3.06) and 1-20 (i.q.r. 0.84—2.02) pg/10°/ml respec- 
tively; P = 0-02). There was a fall in serum VEGE/platelet 
ratio after curative resection at 12 months but this did not 
reach statistical significance. 


Discussion 


The importance of angiogenesis in tumour growth has been 
established. However, the methods used to assess angio- 
genesis in clinical practice have relied mainly on immuno- 
staining of postoperative specimens to count either 
microvessel density or to assess VEGF expression. 
Despite an international consensus on methodology for 
assessing microvessel density’®, there still remain variations 
in antibody usage and counting techniques. This has 
produced conflicting results and it is unclear, in colorectal 
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cancer, whether high microvessel density is of good 
prognostic significance! ! or not", 

Indirect methods of assessing angiogenesis, such as 
measurement of blood levels of cytokines and DCE-MRI, 
are now being used increasingly. However, previous studies, 
with small patient numbers, have failed to establish a 
relationship between blood and tumour VEGF levels". 
Blood levels of VEGF do appear to correlate with increasing 
microvessel density in breast cancer!^ and colorectal liver 
metastasis!” In the present study, which employed quanti- 
tative (ELISA) and semiquantitative (RT-PCR) methods, 
there was a significant correlation between tumour VEGF 
mRNA and serum VEGF, suggesting that serum VEGF 
levels do reflect tumour VEGF levels and may therefore 
serve as a surrogate marker of tumour angiogenesis. 

In colorectal cancer, serum VEGF has been found to 
correlate with disease stage and levels at presentation may 
be useful in determining those patients at risk of metastatic 
spread and who may therefore benefit from adjuvant 
treatment!®. In this study there were significant changes 
in plasma VEGF with recurrent/progressive disease and 
curative resection, but the number of measurements that are 
at the lower end of the ELISA sensitivity remains a 
problem*. Serum VEGF/platelet values increased signifi- 
cantly with recurrent/progressive disease and fell with 
curative resection. That the latter observation did not reach 
statistical significance may be due to insufficient numbers. 

This is the first study to assess serial circulating VEGF 
changes during chemoradiotherapy. Pretreatment serum 
VEGF/platelet values were not significantly different 
between patients who responded and those who did not, 
and cannot be used to predict response. These findings are 
similar to results in patients with ovarian сагсіпота!”, but 
contrast with results found in patients with small cell lung 
cancer and lymphoma'!. 
treatment, serum VEGF/platelet levels were significantly 


Four weeks after finishing 


raised in non-responders compared with pretreatment 
values. VEGF is released from irradiated cells and is 
thought to have a protective effect against radiation- 
induced damage". Interestingly, the present study demon- 
strated that the non-responsive patient group had a 
significant increase in serum VEGF/platelet ratio com- 
pared with the responsive group during the chemo- 
radiotherapy phase of treatment, which may represent a 
resistance mechanism, protecting tumours from the effects 
of radiotherapy. 

In this study there was a significant correlation between 
circulating VEGF levels and DCE-MRI permeability at 
presentation, which adds support to studies by Knopp 
etal, who who found that VEGF staining in breast 
tumours correlated with MRI global permeability. Thus 
VEGF may be important in DCE-MRI permeability 
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studies, although this has not been demonstrated in cervical 
cancer "*. 

Previous studies that compared microvessel density and 
immunostaining with response to chemotherapy and 
chemoradiotherapy have reported varying results", 
The disadvantage of microvessel density and immuno- 
histochemical studies compared with DCE-MRI is that 
the former produce anatomical data only and are prone to 
biopsy sampling errors. DCE-MRI measurements reflect 
both microvessel density and permeability variables, and 
therefore provide functional and, theoretically, more 
realistic in vivo data. 

Те use of DCE-MRI in assessing tumour angiogenesis 
has been shown to be predictive of tumour response" and of 
value in assessing prognosis ^. Recently, DCE-MRI studies 
in 11 patients with T; rectal cancer receiving preoperative 
radiotherapy showed that high-permeability tumours were 
associated with nodal downstaging, with a trend towards 
downstaging of the primary tumour’'. The present study 
has shown that responsive rectal tumours have a signifi- 
cantly greater permeability than non-responsive tumours. 
'This suggests that а permeable vasculature may provide 
better access for chemotherapy drugs, and have better 
oxygenation”? and hence higher radiosensitivity’’. Future 
studies that measure changes in tumour drug levels, with 
variable tumour endothelial cell permeability and radio- 
therapy, may confirm this. 

Following chemoradiotherapy, but not chemotherapy, 
there was a significant decrease in DCE-MRI permeability 
in responsive tumours. This may reflect a decrease in 
microvessel density "^^. Irradiation causes a decrease in 
microvessel density with no effect on VEGF expression in a 
rat glioma model, suggesting that the antivascular effect 
may be mediated by direct antiproliferative effects on 
endothelial cells*°. However, tumour vasculature contains 
many immature vessels (those without pericytes or smooth 
muscle), by definition the most permeable, that are sensitive 
to VEGF withdrawal*”. The decrease in K"?" in responsive 
tumours may reflect loss of these immature vessels, whereas 
non-responsive tumours, which had a significant rise in 
circulating VEGF levels, showed no change in К"""", It may 
be assumed that increased circulating VEGF concentration 
supported the survival of these immature vessels. 

The initial relationship between circulating VEGF levels 
and MRI permeability was lost during chemotherapy and 
chemoradiotherapy. This may be explained by a decrease in 
microvessel density with unchanging tumour VEGF 
expression * or by differences in the parameters that these 
two indirect methods actually measure. MRI has the benefit 
of determining purely localized tumour-associated angio- 
genesis, whereas serum VEGF levels may include non- 
tumour-derived cytokine. Previous studies that have 
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measured changes in serum VEGF levels following color- 
ectal resection have shown that loss of tumour-derived 
VEGF is counterbalanced by rises in VEGF concentration 
ш response to surgical trauma. Therefore serum VEGF 
levels reflect total VEGF from both tumour- and host- 
derived sources*. Chemotherapy and chemoradiotherapy 
may alter the ratio of tumour- and host-derived VEGF due 
to normal tissue damage and repair processes, and subse- 
quently total levels present in the circulation. 

In summary, the two indirect methods of assessing 
angiogenesis studied here (circulaung VEGF concentration 
and dynamic MRI) measure different and contrasting 
aspects of angiogenic response during chemoradiotherapy. 
Serum VEGF measurements encompass changes in both 
tumour-derived VEGF and host cell-derived VEGF. The 
finding that highly permeable tumours respond better to 
chemoradiotherapy than tumours with low permeability is 
potentially of great clinical importance. Patients with high- 
permeability tumours could be offered chemoradiotherapy 
before operation, whereas those with low-permeability 
tumours could be offered alternative treatments??. 
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Introduction 


The use of an appendicostomy for administration of 


antegrade enemas has proven to be safe and effective in 
selected patients with faecal incontinence and constipa- 


tion'^. When the appendix is not available a number of 


other techniques have been used to create a substitute for 
the appendix ^^^, However, the morbidity with these 
procedures is considerable, including leakage of mucus or 
faeces and stomal stenosis. The aim of this study was to 
evaluate preliminary results with a new ileal neoappendic- 


ostomy. 


Patients and methods 
Surgical technique 


The terminal ileum is divided with an 80-mm GIA st apling 
device (USSC, North Haven, Connecticut, USA). A 12-Fr 
balloon catheter is introduced through the ileocaecal valve 
into the caecum via a small incision at the mesenteric border 
of the divided distal terminal ileum. The balloon is inflated 
to help identify the ileocaecal valve. The calibre of the distal 
terminal ileum is reduced by resection along the anti- 
mesenteric border, preserving the ileocaecal valve (Fig. 1). 
An ileocolonic anastomosis is made from the proximal 
terminal ileum and the ascending colon. The ileal conduit is 
exteriorized using a У-Ү plasty in the skin’. Finally, the 
caecum is sutured to the back of the anterior abdominal 
wall. Following the procedure, a 10-Fr silicone catheter is 
left in situ for 2 weeks. 


Patients 

From September 1999 to November 2000 nine patients 
with severe colorectal dysfunction underwent the operation 
as described (all women; median age 50 (range 29- 
69) years). All patients were followed prospectively. In 


three patients a sigmoid colostomy was added to the 
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procedure. Five patients had been incontinent to solid 
stools daily or several times per week. In two of these 
patients, faecal incontinence was the result of spinal cord 
injury, in two patients there was anal sphincter insufficiency 
and in one patient incontinence followed surgery for rectal 
prolapse. Four patients suffered from severe constipation. 


Results 

After a median follow-up of 10 (range 3-20) months, eight 
of nine patients still used the ileal neoappendicostomy. In 
two patients the neoappendicostomy was completely 
continent. Six patients had minor liquid reflux, two patients 
had small leakage of gas, and two patients complained of a 
periodic bad smell from the ileal conduit. АП patients 
covered the stoma with a simple wound bandage. The stoma 
was easy to catheterize in six patients, narrow in one patient, 
and one patient had a stenosis of the ileal conduit requiring 
dilatation under general anaesthesia. To prevent further 
trouble а gastrotomy tube (MIC-KEY; Ballard Medical 
Products, Draper, Utah, USA) was inserted. 

With regular antegrade colonic irrigation faecal incon- 
tinence was either absent or very much reduced, and 
constipation was treated successfully in three of four 
patients. One patient had an unsatisfactory result from the 
irrigation procedure. Four patients reported transient side- 


effects during washout such as chills, mild abdominal 





Fig. 1 The terminal ileum is divided approximately 6 cm from 
the ileocaecal valve. The proximal part of the terminal ileum is 
situated to the left. A 12-Fr catheter is introduced via the distal 
part of the terminal ileum through the ileocaecal valve into the 
caecum. The balloon is inflated to help identify the ileocaecal 
valve. The calibre of the distal terminal ileum is reduced by 
resection along the antimesenteric border. At the ileocaecal 
junction the antimesenteric part of the terminal ileum is 


resected, preserving the ileocaecal valve 
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cramps and nausea. Four patients had no side-effects. 
Overall satisfaction was very high in three patients, high in 
four and very poor in one patient. In total, seven of nine 
patients had significant improvement in bowel function. 


Discussion 

The appendicostomy remains the first-choice procedure for 
administration of antegrade enemas. If the appendix is no 
longer available it is possible to create an ileal conduit with 
the distal terminal ileum’ with the ileocaecal valve acting as 
a passive antireflux mechanism. 

The present study presents a new technique that involves 
reduction of the calibre of the ileal conduit and use of a У-Ү 
flap to create the stoma. These elements further add to the 
antireflux mechanism of the ileocaecal valve. By reducing 
the calibre of the distal terminal ileum from a diameter of 
approximately 30 mm to 3 mm the surface area of the 
mucosa is also reduced by a factor of 10, thereby reducing 
problems with secretions. 

Although six of eight patients reported leakage through 
the ileal conduit it was minor in all cases and easily 
controlled with a simple wound bandage. None of the 
patients felt that it was a problem. A common difficulty with 
both the appendicostomy and other types of neoappendic- 
ostomy is stenosis”. In the present study one patient hada 
stenosis that required dilatation. 
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The present study confirms that treatment with ante- 
grade colonic enemas in adults is well tolerated with only 
transient side-effects. However, a median follow-up of 
10 months is still short and long-term follow-up is needed 
to ensure that initial promising results are maintained. If the 
appendix is no longer available the new ileal neoappendic- 
ostomy is technically simple and provides good functional 
results for administration of antegrade enemas. 
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Background: The sentinel node biopsy technique for breast cancer has been validated extensively in 
phase I and II studies. However, no data from phase III randomized clinical studies are available. It 
remains controversial whether a histologically negative sentinel node biopsy without further axillary 
dissection can be considered to be good clinical practice. 

Methods: One hundred consecutive patients with breast cancer who had a negative sentinel node biopsy 
without additional axillary dissection were studied prospectively between 1997 and 2000 in order to 
identify tumour recurrence and to assess the morbidity of the sentinel node procedure. Special 
attention was paid to axillary or locoregional recurrence, distant metastases and overall survival. One 
year after the procedure patients were sent a questionnaire to assess any functional impairment of the 
arm or shoulder. 

Results: Median follow-up was 24 (range 16-40) months. One patient had an axillary relapse 14 months 
after the initial diagnosis of breast cancer. She died after 2 years from metastatic disease. There were no 
other local axillary recurrences. There was a 94 per cent response rate to the questionnaire. Twelve 
patients developed mild disabilities, of whom two said that they had to change their hobbies, sports or 
daily activities owing to the sentinel node procedure. No patient developed lymphoedema or needed 
physiotherapy after the operation. 

Conciusion: When strict criteria for the sentinel node biopsy procedure are used, the sentinel node 
biopsy without further axillary dissection after a negative histological investigation is a safe procedure. It 
may therefore be considered to be the standard of care for the treatment of patients with breast cancer. 
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Introduction 


In patients with operable primary breast cancer, complete 
axillary dissection is still considered to be the standard of 
surgical care. However, the minimally invasive sentinel 
node biopsy provides an attractive alternative to this 
procedure, because it reduces morbidity substantially. 
The main reason for performing a complete axillary 
dissection in breast cancer is for diagnostic purposes. 
When the axillary lymph nodes are positive for metastatic 
disease, adjuvant treatment is necessary, while the complete 
removal of nodal metastases might be therapeutic and 
contribute to the surgical cure ofthe patient. Where axillary 
nodes are negative, the additional value of a complete 
dissection of all nodal levels is questioned. Such patients are 
very unlikely to benefit from complete removal of the 
axillary lymph nodes. 
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Until now the sentinel node biopsy on/y (no additional 
axillary dissection if the sentinel node is negative for 
metastatic disease) has been a matter of debate and some 
authors are opposed to this procedure as the standard of 
care'". Their main concern relates to false-negative 
sentinel node biopsies and their consequences. 

The present study provides data about the quality control 
and regular follow-up of 100 consecutive patients who 
underwent a sentinel node biopsy as a sole procedure and 
who did not have an additional complete axillary dissection. 


Patients and methods 


From the end of 1997 until June 2000, one hundred 
consecutive patients with operable primary breast cancer, 
who underwent a sentinel node biopsy that revealed a 
negative histological status, were studied prospectively. 


British Journal of Surgery 2001, 88, 1639-1643 1639 


1640 Treatment of sentinel node-negative breast cancer • К. М. Н. Roumen, G. P. Kuijt, L Н. Liem and M. W. P. M. van Beek 


Sentinel node biopsy was performed according to a protocol 
that included only patients with single tumours less than 
3 ст in diameter, without clinically suspicious palpable 
axillary nodes and without clinical signs of distant 
metastases. Patients were informed about the risk and the 
technique, after which informed consent was obtained. 
During the interval in question, 143 patients underwent a 
sentinel node biopsy of which 43 (30 per cent) were found to 
be positive. 

The biopsy technique has been described previously and 
includes the use of peritumourally injected technetium- 
labelled human albumin (Solco R/Nanocoll; Sorin 
Biomedica Diagnostics, Vercelli, Italy) with lymphoscinti- 
graphy, together with periareolar injection of vital blue dye 
(Patent Blue V, 2-5 per cent solution; Laboratoire Guerbet, 
Aulnay-sous-Bois, France)". The sensitivity of this proce- 
dure was 95 per cent’. Harvested sentinel nodes were 
sectioned serially: small nodes (less than 4 mm) at three 
levels and larger nodes at six levels. The slides were then 
stained with haematoxylin and eosin and immunostained 
with Pan Ab-3 anticytokeratin (Neomarkers, Fremont, 
California, USA). In the case of a positive sentinel node, 
patients were offered a complete axillary lymph node 
dissection. All patients were seen at follow-up after 
3 months and subsequently every 6 months. Special atten- 
tion was paid to possible axillary recurrent disease, 
locoregional recurrences, distant metastases and new breast 
cancers. 

All patients without recurrent disease or distant meta- 
stases were asked to complete a questionnaire assessing 


Table 1 Questionnaire responses 


No. of affirmative 
responses 








5 (6) 


Values in parentheses are percentages. The questionnaire was sent to all 
patients without (axillary) recurrence or distant metastases (7 = 96; 
response rate 94 per cent (90 of 96) 
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postoperative functional disability of the arm and shoulder 
(Table 1). The questionnaires were sent to all patients at 
least 12 months after the primary surgical procedure. 


Results 


Table 2 shows the initial patient and tumour characteristics 
of the negative sentinel node biopsy population without 
further axillary dissection between 1997 and 2000. Median 
follow-up was 24 (range 16-40) months. During this 
period, 99 of the 100 patients did not develop a local 
axillary relapse. 

However, one 46-year-old patient was found to have 
residual axillary disease at 14 months after the initial 
sentinel node procedure. An excisional biopsy was per- 
formed in June 1998, and an invasive ductal carcinoma 
grade II with a diameter of 8 mm was diagnosed. The 


Table 2 Demographic data of 100 patients with a negative 
sentinel node biopsy 


Age (years)" es 
`- Menopausal status - 
Premenopausal — 
Postmenopausal 
Male gender 
Type of surgery 
Ablation 
Breast conserving} 
Tumour size (mm)* 
Histological grade — 
1 ; 

di 
DM D 
Histology of tumour — 

‘Ductal 


‚59 (83-86) 





















*Values are median (range). ТАП patients received radiotherapy of the 


breast; no radiotherapy of the axilla was given. Mean and median 
number of sentinel node biopsies per patient was 2 (range 1-4) 
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patient then had a sentinel node biopsy (one sentinel node) 
together with a re-excision of the primary tumour because 
of a residual ductal carcinoma т situ. In September 1998 an 
additional mastectomy with primary reconstruction using 
the expander technique was performed. One year later the 
patient presented with axillary pain and a palpable lesion. A 
complete axillary dissection showed more than ten positive 
lymph nodes. Locoregional radiotherapy and hormonal 
treatment (ovariectomy as well as tamoxifen) was started, 
but within 2 months the patient developed recurrent 
disease with pulmonary and bone metastases. In August 
2000, 26 months after the initial diagnosis, she died from 
brain metastases. 

Another patient, aged 44 years, developed a local 
recurrence in the skin 9 months after the initial operation, 
which was a two-stage mastectomy for widespread invasive 
lobular carcinoma. At that time, no axillary recurrence was 
found. She was treated with tamoxifen, leading to a partial 
remission. Four months later a mght colectomy was 
performed because of an invasive colon carcinoma 
(pL; No Mj). Two months after the colectomy, there was 
an increase in the local mammary skin recurrence and a 
clinically suspected and pathologically confirmed axillary 
lymph node had developed. Locoregional radiotherapy was 
instigated. 

In all, three patients have died: the abovementioned 46- 
year-old patient from metastatic disease, another 80-year- 
old patient with bone metastases but without signs of 
locoregional recurrence, and one 63-year-old patient froma 
stroke. 

Of the 96 patients surviving without residual or recurrent 
axillary disease, 90 returned the questionnaire (94 per cent 
response rate). Table 1 shows the responses. Only a minority 
of the patients complained of mild functional loss or pain in 
the shoulder or arm. Remarkably none of the patients 
developed any form of arm oedema or needed additional 
physiotherapy because of shoulder complaints. Twelve 
patients experienced some loss of sensation in the axilla, 
most probably owing to a lesion of the intercostobrachial 
nerve. 


Discussion 


The main purpose of a sentinel node biopsy is to avoid an 
unnecessary axillary dissection and thus to prevent iatro- 
genic morbidity. The main criticism of this procedure 
concerns the consequences of a false-negative biopsy. To 
date, no randomized controlled phase Ш clinical trials have 
been published, while multicentre studies evaluating the 
method's accuracy compared with complete axillary dis- 
section are still in progress. There is extensive literature 
available on phase I-II studies that has confirmed the 
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accuracy, feasibility and reliability of the sentinel node 
procedure^. There is now a need for quality control and 
long-term follow-up studies to provide data supporting the 
sentinel node procedure as an accurate staging method. To 
date, there are only two studies providing data on patients 
who had a sentinel lymph node dissection as a sole 
procedure^?. Both studies, one with a median follow-up 
of 39 months and the other with less than 2 years’ median 
follow-up, showed no local axillary recurrence in 67 and 285 
patients respectively? ?. The present series confirms these 
results. 

In their meta-analysis Fraile et al.’ concluded that ‘due to 
limitations of axillary lymph node dissection as the golden 
standard, sentinel node biopsy can in fact be considered a 
more accurate method for nodal staging’. Based on 
extensive reviews and meta-analyses of most of the existing 
phase I and П studies, the false-negative rate of the sentinel 
node biopsy (including completion axillary dissection) in 
breast cancer has been shown to vary between 0 and 17 per 
cent, with a mean of 8-9 (95 per cent confidence interval 
7-11) per cent”, 

The sensitivity for the present patient population should 
have been least as high as a previously shown value of 95 per 
cent? because of the authors' tendency to perform an 
ultrasonographic investigation (with &ne-needle aspiration) 
of the axilla when there are palpable axillary nodes”. By this 
means, patients with positive axillary nodes are selected who 
can be excluded from the sentinel node biopsy procedure. 
This policy, incorporated in 1998, may reduce the false- 
negative rate and could be the reason why 1n the present 
series of 143 patients the positive nodal rate (30 per cent) 
was less than that published previously (37 per cent)’. 

А 95 per cent sensitivity of the sentinel node procedure 
means that the expected number of patients with residual 
nodal involvement after a negative sentinel node biopsy 
without further axillary dissection 1s 3 per cent, when the a 
priori chance of a positive node is 40 per cent. Considering 
1000 patients with breast cancer, 400 patients will be truly 
node positive while 600 will be truly node negative. 
Assuming a 95 per cent sensitivity, 20 of the 400 patients 
will not be discovered as being node positive and will 
wrongly be put in the group of 600 true-negative patients. 
Thus, of the 620 sentinel node-negative patients, 20 will be 
falsely negatrve. Therefore, with a sensitivity of 95 per cent, 
only 3 per cent (20 of 620) of the patients thought to be 
negative are truly node positive. When the a priori number 
of true node-positive patients is smaller, then the number of 
false negatives will also be smaller. 

The present study shows that, after a median follow-up of 
24 months, only one patient had axillary residual nodal 
disease, although this case had a disastrous outcome. 
Recently, de Boer et al.'° showed that axillary recurrence 
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after complete axillary dissection for invasive breast cancer 
occurred in 59 (1 per cent) of 4669 patients at a median 
interval of 2.6 years. From the NSABP-04 study it is known 
that three-quarters of patients with breast cancer develop 
their axillary recurrence within 2 years’. 

Based on the calculations above, approximately three of 
the 100 patients would be expected to become positive for 
axillary residual disease at some time. Fortunately, the 
present data are better than expected. This may be due to 
adjuvant treatment, which was given to half of the patients 
(n = 52) based on tumour-related factors according to 
recent guidelines "^", because of the policy of detection of 
positive axillary nodes by ultrasonography and fine-needle 
aspiration, or simply because the follow-up period is still too 
short. 

On the other hand, from previous studies it is known that 
about 20 per cent of patients with breast cancer who receive 
no treatment of the axilla will develop an axillary relapse''. 
When the incidence of true-positive axillary nodal meta- 
stases is about 40 per cent, why then is the relapse rate only 
20 per cent after even 10 years of follow-up? Possible 
explanations for this include the role of the biological 
behaviour of the tumour, the systemic adjuvant treatment 
given, the type of surgery and (local) breast radiation". 

The patient questionnaire showed that the morbidity of 
the sentinel node biopsy procedure is minor. Only a few 
patients described pain in the axillary scar, or numbness or 
paraesthesia of the skin. None of the patients developed 
oedema and only two patients responded that they had to 
change their hobbies or sports because of the operation in 
the axilla. After a complete axillary dissection, 30 per cent of 
patients have some kind of disabling pain, 10-30 per cent 
develop arm oedema, up to 70 per cent have numbness and 
30 per cent have some form of functional impairment! ^^'^. 
In a recent study it was shown that more than 30 per cent of 
the patients needed physiotherapy after the axillary opera- 
tion compared with none in the present group". 

The key question that remains is whether or not it is 
acceptable to have one fatal recurrence of local axillary 
disease while avoiding 99 unnecessary axillary dissections. 
Reflecting on this, one should keep in mind the indications 
for adjuvant chemotherapy according to recent guidelines: a 
given therapy with its morbidity should be advised only 
when an absolute 10-vear survival benefit of 5 per cent can 
be gained'^ P^. Implicitly, this means that it is thought 
acceptable not to treat 96 patients unnecessarily with 
chemotherapy if there are four or fewer 10-year survivors 
to be gained. 

It is concluded that when strict criteria for the sentinel 
node procedure are adhered to, a negative histopathological 
sentinel node biopsy without further axillary dissection is a 
correct part of good clinical practice in the treatment of 
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patients with breast cancer and may thus be considered to be 
the standard of care. 
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Background: Sentinel node biopsy has recently evolved as a means of staging the axilla in breast cancer 
with minimal surgical trauma. The aim of this prospective multicentre study was to identify factors that 
influencd the detection and false-negative rates during the learning phase. 

Methods: Data on all 498 sentinel node biopsies performed between August 1997 and December 1999 
in Sweden were collected. 

Results: А sentinel node was found in 450 patients (90 per cent). Preoperative scintigraphy visualized 
83 per cent of all sentinel nodes. The detection rate was higher with same-day injection of tracer than 
with injection the day before (96 versus 86 per cent; P « 0-01). Dye injected less than 5 min or more than 
30 min before the start of the operation lowered the detection rate (less than 60 per cent versus more 
than 65 per cent; P = 0-02). The detection rate varied from 61 to 100 per cent between surgeons. The 
false-negative rate was 11 per cent. The presence of multiple tumour foci and a high S-phase fraction 
increased the risk of a false-negative sentinel node, whereas the number of operations performed by 
each surgeon was less important. 

Conclusion: Training of the individual surgeon influenced the detection rate, as did timing of tracer and 


dye injection. The false-negative rate seemed to be related to biological factors. 
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Introduction 


Axillary lymph node dissection has long been the standard 
surgical procedure as part of treatment for invasive breast 
cancer. The presence or absence of axillary metastases is still 
the single most powerful predictor of outcome, despite the 
availability of numerous other biological and genetic 
markers'^. Careful axillary dissection is also therapeutic’. 
Axillary dissection, however, is accompanied by consider- 
able morbidity and there is a correlation between the 
number of nodes excised and the severity of postoperative 
discomfort". 

Sentinel node biopsy has been developed during recent 
years to stage the axilla. The status of the sentinel node 
predicts the status of the rest of the nodes in the node 
basin^ ^, Three different methods have been used to 
identify the sentinel node in patients with breast cancer: 
vital blue dye’, lymphoscintigraphy with intraoperative use 
of a y probe^" and a combination of these two methods. 


1644 British Journal of Surgery 2001, 88, 1644-1648 


British Journal of Surgery 2001, 88, 1644-1648 


There is a learning curve, and every new surgeon who starts 
doing sentinel node biopsies needs training!. 

'The technique of sentinel node biopsy was introduced in 
Sweden in 1997 and a pilot series was performed in three 
hospitals. before the method was extended to other 
hospitals '*. All surgeons who started doing sentinel node 
biopsies either visited one of these hospitals or attended a 
formal course to learn the technique. All patients who had a 
sentinel node biopsy in Sweden during the study interval 
were reported to the study coordinator and included in this 
analysis. The aim of this prospective multicentre study was 
to identify factors that influenced the rate of detection of the 
sentinel node, and factors that affected the false-negative 
rate during the learning phase. 


Patients and methods 
Data were collected on all 498 patients from 17 participat- 


ing hospitals in Sweden in whom the sentinel node biopsy 
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technique was used between August 1997 and December 
1999. À standard protocol was used which was approved by 
the ethics committees in all regions. Eligible patients were 
those with an operable unifocal breast cancer (T;-T3) 
without suspicious palpable lymph nodes in the axilla, who 
were scheduled to have an operation that included axillary 
dissection. Patients with multicentric or multifocal tumours 
on preoperative mammography were excluded, as were 
those who had previously undergone breast biopsy or who 
had received preoperative radiotherapy or systemic therapy. 


Lymphoscintigraphy 

Preoperative lymphoscintigraphy was performed either on 
the same day as the operation, or the day before. The 
maximum interval between isotope injection and the start of 
the operation was 27 h. Injection of a ""Tc-radiolabelled 
colloid (Solco Nanocoll? or Albures?; Nycomed, 
Amersham, UK) at a dose of 40 MBq was done either 
around the tumour, subcutaneously or intradermally. Static 
images were obtained immediately after injection and then 
after approximately 60 min. If a sentinel node was not 
identified, another image was taken after 2 or 3 h. Imaging 
techniques may have varied between centres. 


Operative technique 

Immediately before the operation, 1 ml of a blue vital dye 
(Patent Blue V®; Guerbet, Paris, France) was injected 
around the tumour, subcutaneously or intradermally. A 
hand-held probe was used for intraoperative detection 
(Navigator; USS Corporation, Norwalk, Connecticut, 
USA, Neo-Probe®; Neoprobe Corporation, Dublin, Ohio, 
USA, C-Trac®; Care Wise Medical Products, Morgan 
Hill, California, USA, Europrobe®; Eurorad, Sevres, 
France or Crystal Probe®; Nuclear Fields System, Des 
Plaines, Illinois, USA). The operation started with a small 
incision over the area with a hotspot in the ахШа. By careful 
dissection the blue-stained lymphatics were sought and 
followed to a blue node. The probe was used to confirm 
that the node also contained radioactivity, or to guide the 
surgeon when no blue lymphatics were identified. Sentinel 
nodes thus 1dentified were labelled and sent separately to 
the pathologist. Thereafter a level I and II axillary 
dissection was performed for validation of the sentinel 
node procedure. 


Histopathology 


The sentinel node was bisected if larger than 4 mm, and 
each part was embedded and sectioned separately. The 
sections were examined with routine haematoxylin and 
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eosin or Van Gieson staining. If no cancer was detected with 
rontine staining, a further two to three sections were 
examined after staining both with haematoxylin and eosin 
or Van Gieson and immunohistochemically with cytoker- 
atin antibodies. The type of antibodies used varied between 
laboratories. The remaining axillary dissection specimen 
(excluding the sentinel node) was examined using routine 
staining. 


Definitions 


A blue node or a node with radioactivity (or both) was 
defined as a sentinel node. No specific ratio between the hot 
node and background radioactivity was defined. Detecuon 
rates were presented as the proportion of operations 
performed by an individual surgeon 1n which the sentinel 
node was found, divided by the total number of operations 
performed by the same surgeon. False-negative rates were 
calculated as the number of patients in whom the sentinel 
node was negative but another lymph node in the axilla 
contained metastases, divided by the total number of 
patients with a positive axilla. 


Statistical analvsi 
For comparison of detection and false-negative rates, Y? 
analyses were performed. All P values were two-tailed. 
Ninety-five per cent confidence intervals (ci) were 
calculated for detection rates within ranges of numbers of 
operations, based on the assumption of a binomial 
distribution. Initially all analyses performed were univari- 
ate. Variables found to have a statistically significant 
influence on the false-negative rate were included in a 
multiple logistic regression model. 


Results 


Overall, data from 498 patients were collected from 17 
hospitals, and 28 different surgeons participated in the 
study. The size of the invasive tumour ranged from I to 100 
(mean 20, median 18) mm. The majority (80 per cent) of the 
patients had breast-conserving surgery and 40 per cent had 
axillary lymph node metastases. The median number of 
sentinel nodes retrieved was 2-0 (range 1-9) and the median 
number of non-sentinel nodes was 10-5 (range 0-33). In 56 
per cent of the patients the isotope injection was made 
subcutaneously or subdermally, in 27 per cent around the 
tumour, in 9 per cent with a combined technique and in 3 
per cent intradermally. Corresponding percentages for dye 
шјеспоп were 73, 14, 3 and 4 per cent respectively. In 5 per 
cent of isotope injections and 6 per cent of dye injections 
information on the depth of injection was missing. 
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Sentinel node detection 


A sentinel node was identified in 90 per cent of all patients. 
Preoperative lymphoscintigraphy disclosed at least one 
sentinel node in 83 per cent of the patients. Thirty-nine per 
cent (32 of 82) of the sentinel nodes not seen on 
lymphoscintigraphy could be identified using the y probe 
during axillary exploration, whereas 8 per cent (31 of 403) of 
those seen on scintigraphy were not detected with the 
probe. The overall detection rate using the probe alone was 
84 per cent compared with 67 per cent using the dye alone. 
According to the protocol, the combination of dye and 
isotope should have been used, but this occurred in only 465 
patients. Reasons for not using the combined method 
included lack of dye or isotope among the first patients 
treated in some centres. Among patients in whom the 
sentinel node was detected, it was found by both methods in 
66 per cent, with the probe alone in 26 per cent and with the 
dye alone in 8 per cent. 


Timing of injections 

Forty-eight per cent of the patients received the isotope 
injection on the same day as the operation, and 52 per cent 
the day before. The detection rate was higher in those who 
had the isotope injection on the same day (96 per cent) than 
in those who received it the day before (86 per cent) 
(P « 0-01). Identification with the y probe was successful in 
90 per cent when the isotope was given on the same day, but 
in only 77 per cent when it was given the previous day 
(P « 0-01). 

Visual identification of the sentinel node was possible in 
over 65 per cent of the patients when the dye was injected 
more than 5 min but less than 30 min before the start of the 
operation. If this time was less than 5 min or more than 
30 min, fewer than 60 per cent of the nodes were seen 
(P = 0.02). The injection technique, i.e. whether the dye 
was injected subcutaneously, around the tumour or 
intradermally, was of marginal importance. 


Age of the patient 


There was a trend, although not statistically significant, 
towards a lower detection rate with increasing patient age. 
In women under 50 years of age the detection rate was 95 
per cent, in patients aged 50—69 years it was 90 per cent, and 
in those older than 70 years it was 87 per cent (P = 0.12). 


Training 


The most important factor that affected the sentinel node 
detection rate was the individual surgeon. Detection rates 
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varied between 61 and 100 per cent for different surgeons. 
The number of operations performed had less influence on 
the detection rate, with respect to both the whole group of 
surgeons and the individual surgeon (Table 1). After 30 
operations the detection rate was over 90 per cent for the 
whole group. 


False-negative rate 


The overall false-negative rate was 11 per cent (20 of 184) 
(Table 2). When only routine staining was used, 304 sentinel 
node biopsies were classified as negative. In 18 of these 
patients, however, metastases were detected using immuno- 
histochemical staining. The conversion rate using 
immunohistochemistry was therefore 6 per cent (18 of 
304). Of the 18 patients with sentinel nodes that were 
positive only immunohistochemically, 15 had no other 
involved nodes in the axilla. 

Three factors affected the false-negative rate in the 
univariate analysis: the hospital at which the operation had 
been performed, the S-phase fraction (cut-off point 10 per 
cent) (low S-phase 6 per cent versus high S-phase 20 per 
cent; P = 0-01) and the presence of multiple foci (unifocal 
tumours 9 per cent versus multifocal 33 per cent; P « 0-01). 


Table 1 Sentinel node detection rate by number of operations 
performed by each surgeon 





Values in parentheses are 95 per cent confidence intervals. Calculation 
of the 95 per cent confidence interval was based on the assumption of a 
binomial distribution. P = 0-10 for difference between the strata 


Table 2 Cross-tabulation of the number of positive and negative 
sentine] nodes against axillary involvement with tumour 





False-negative rate 11 per cent (20 of 184); sensitivity 89 per cent (164 
of 184); specificity 100 per cent (0 of 266); negative predictive value 93 
per cent (266 of 286); overall accuracy 96 per cent (430 of 450) 
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Multifocal tumours were those in which pathological 
examination revealed foci of tumour tissue at some distance 
from the original tumour that were not seen on preoperative 
mammography. Only the S-phase fraction and presence of 
multiple tumour foci remained statistically significant risk 
factors for a false-negative sentinel node biopsy in a multiple 
logistic regression model (odds ratio (95 per cent c.i.) 9.5 
(1-7-52-9) and 5.6 (1-6-20-0) respectively). Neither the 
technique of the individual surgeon, the number of 
operations, nor the injection technique or timing of 
injections influenced the false-negative rate. The false- 
negative rate was not affected by other biological tumour 
factors such as location of the tumour, patient’s age, 
oestrogen receptor status, Elston grade, tumour type or 
size, or the presence of an extensive intraductal component 
in close relation to the invasive cancer. 


Discussion 


The majority of surgeons reached an acceptable level of 
sentinel node detection after a few training operations, but 
there was considerable variation that remained irrespective 
of the number of operations performed. This observation 
agreed with the findings of Krag eta/.’! that the detection 
rate varied from 79 to 98 per cent for different surgeons. 
However, in that study there was also an effect of 
quantitative training, which was not so clear in the present 
study. It is difficult to define a level after which the surgeon 
and the organization at the hospital are judged to be ready 
to do sentinel node biopsy as a single staging, but the 
detection rate after 30 operations was consistently over 90 
per cent. This level has been chosen in Sweden for future 
study participation. 

Another factor that influenced the detection rate was the 
use of both dye and isotope. If dye alone had been used, the 
failure rate would have been 33 per cent. This conforms 
with the first publication of Guiliano etal.’ in which a 35 
per cent failure rate was reported with dye alone. In later 
publications from the same group, much higher rates of 
detection were reported'®. In Sweden, the combined 
approach 18 advocated as agreed by many otbers?!?5, 
The timing of the isotope and dye injections also 
influenced the results. A higher detection rate was observed 
when the isotope was ртуеп on the day of the operation. 
This was probably due to its short half-life (6 h). When it 
was injected the day before the operation, less than 13 per 
cent of the initial isotope count remained, making 
detection with the probe more difficult. In most cases 
40 MBq of technetium was used, which might be too low a 
dose. Increasing the dose to 60 or 80 MBq might facilitate 
the identification in future. For best results the blue dye 
should be injected between 5 and 30 min before surgery. In 
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this study the injection technique, ie. subcutaneous, 
around the tumour or intradermally, did not influence 
the identification rate. All routes of injection seem to work, 
but a prospective randomized study is needed to establish 
which technique is best. There is a difference, however, in 
the identification of parasternal nodes, which seems to be 
dependent on the site of injection. In the present study the 
incidence of parasternal nodes was 6 per cent on 
preoperative lymphoscintigraphy; this was lower than 
that in a series from the Netherlands Cancer Institute (19 
per cent), where an intratumour injection was used’®, 
When more superficial techniques have been used hardly 
any involved parasternal nodes have been identified". The 
importance of detecting parasternal nodes, however, 
remains to be clarified. 

The value of preoperative Iymphoscintigraphy has been 
questioned by some authors'?. In the present study the 
localization of a hotspot on lymphoscintigraphy facilitated 
the 1dentification of the sentinel node by the probe. In 
almost 40 per cent of patients with no hotspot on 
lymphoscintigraphy, however, a hot node was found with 
the probe at operation. The majority of these patients had 
laterally or centrally located tumours. Inadequate imaging 
might have contributed to this finding, probably due to 
overshining from the injection site in the axilla on the 
scintipram. Among patients with a hotspot seen at 
preoperative scintigraphy, no sentinel node was found at 
all in almost 8 per cent. Perhaps these would have been 
identified at operation had the surgeon been a little more 


experienced or a little more patient. 
The false-negative rate in this study was 11 per cent. 
This is in line with other reports! ^"^, especially when the 


learning procedures were included in the series. The data 
did not indicate that false-negative sentinel nodes were 
more frequent in the first part of the series; false negatives 
were scattered across the whole series of patients, and 
among all surgeons. Two factors predicted a false-negative 
finding, namely a high S-phase fraction and a multifocal 
tumour. To the authors! knowledge, the S-phase fraction 
has not been studied before, and the importance of this 
finding cannot therefore be determined. Greater biological 
aggressiveness among these tumours might contribute to 
the false-negative rate, but there was no clear relation with 
the Elston grade or tumour size, which are also supposed to 
reflect biological growth characteristics. Multifocal 
tumours were not found to influence false-negative rate 
in a small series by Schrenk and Wayand”’, but they used a 
subareolar injection technique and the series included only 
ten positive axillas. 

ТЪе strength of this study lies in the fact that all 
operations from every hospital and every surgeon that has 
started to use the sentinel node procedure in Sweden were 
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collected. It was not just the work of dedicated pioneers. 
The study thus gives a picture of what happens when this 
method is implemented widely. The participating depart- 
ments ranged from university hospitals and large county 
hospitals to small community hospitals. Despite this 
diversity, the overall results were acceptable, with a 
detection rate of over 90 per cent and a false-negative 
rate comparable to that in other studies. A possible 
limitation of the study is that the handling of sentinel 
node specimens in different pathology departments might 
have varied. No pathological review has been performed. 
Furthermore, the imaging technique was not standard and 
differed between departments of nuclear medicine. 

These results indicate that the personal skill of a surgeon 
is essential to the detection rate, and that the use of the 
combined isotope and dye injection technique and the 
timing of the isotope and dye injections are also of great 
importance. 
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Background: Atypical manifestations of gustro-oesophageal reflux (GOR) include asthma, chest pain, 
cough and hoarseness. The effectiveness of antireflux surgery for these symptoms is uncertain. The 
present study compared symptomatic response rates for typical and atypical GOR symptoms after 
fundoplication. 

Methods: Between October 1991 and January 1998, 324 patients underwent laparoscopic 
fundoplication at Emory University Hospitel and returned postoperative questionnaires. Severity of 
typical (heartburn) and atypical (asthma, chest pain, cough and hoarseness) GOR symptoms was 
reported by patients on a 0—4 scale before surgery, and at 6 and 52 weeks after operation. Patients were 
stratified based on preoperative symptoms into three groups: group 1 (severe heartburn/minimal 
atypical symptoms), group 2 (severe heartburn/severe atypical symptoms) and group 3 (minimal 
heartburn/severe atypical symptoms). 

Results: In group 1 (ж = 173) heartburn improved in 99 per cent and resolved in 87 per cent. In group 
2 (и = 95) heartburn improved in 95 per cent and resolved in 76 per cent, and atypical symptoms 
improved in 94 per cent and resolved in 42 per cent. In group 3 (ж = 56) atypical symptoms improved in 
93 per cent and resolved in 48 per cent. Although all symptoms were improved by fundoplication, 
resolution was more likely for heartburn than for atypical symptoms. 


Conolusion: Atypical symptoms of GOR are improved by fundoplication, but symptom resolution 


occurs in fewer than 50 per cent of patients. 
Paper accepted 22 August 2001 


Introduction 


Recently, there has been a great deal of interest in the 
evaluation and management of atypical symptoms of 
gastro-oesophageal reflux (GORY, While antireflux 
surgery manages the typical symptoms of GOR (heartburn 
and regurgitation) effectively, there 1s limited information 
regarding its value for atypical GOR symptoms (asthma, 
chest pain, cough and hoarseness)^^?. Several small 
studies have reported resolution of atypical GOR symptoms 
with intensive antisecretory therapy, but these studies 
lacked appropriate controls" $. In the authors’ series, it 
was found that fundoplication decreased the need for 
systemic corticosteroids among asthmatc patients with 
GOR’. 

In the present report, the effect of laparoscopic antireflux 
surgery on atypical GOR symptoms was investigated. 
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Patients and methods 


Between October 1991 and January 1998, 324 patients 
who underwent laparoscopic fundoplication completed 
preoperative and postoperative symptom questionnaires. 
Preoperative symptom severity scores (SSS) for typical 
symptoms (heartburn) and atypical symptoms (asthma, 
chest pain, cough and hoarseness) were reported by all 
patients. Symptom scores ranged from 0 (none) to 4 
(incapacitating). Preoperative evaluation included oeso- 
phageal manometry and endoscopy in all patients, 
and ambulatory oesophageal pH monitoring and gastric 
function testing in selected patients!?. Ambulatory pH 
assessment was omitted in approximately 20 per cent of 
patients who presented with severe heartburn but also had 
evidence of severe oesophageal ulceration or Barrett’s 
oesophagus. 
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Three patient groups were defined based on the 
preoperative symptom severity. Patients in group 1 had 
severe heartburn (SSS 3—4) but minimal atypical symptoms 
(SSS 0—2). Those in group 2 had severe heartburn (SSS 3—4) 
and one or more severe atypical symptoms (SSS 3-4). 
Patients in group 3 had minimal heartburn (SSS 0—2) and 
one or more severe atypical symptoms (SSS 3-4). The 
operative technique has been described previously’. 

Postoperative symptom severity scores are obtained 
routinely at 6 and 52 weeks in the authors’ practice. One- 
year postoperative data, typically obtained by mail, were 
available for 211 patients. For 113 patients 6-week data 
from the first postoperative clinic visit were utilized either 
because the patients had not reached the 1-year point at the 
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Fig. 1 Comparison of symptom response after laparoscopic 
fundoplication in patients in group 1 (severe heartburn only), 
group 2 (severe heartburn and severe atypical symptoms) and 
group 3 (severe atypical symptoms only). *P « 0.05 (Wilcoxon 
rank sum test); *P « 0.01 (Wilcoxon signed rank test). SSS, 
symptom severity score 


time of the study or had failed to return the second survey. 
Overall, 5 per cent of possible patients were excluded 
because of the lack of any postoperative symptom scores 
owing to data transfer errors or lack of follow-up. 

When two or more atypical symptoms were rated severe 
(SSS 3) or incapacitating (SSS 4) before operation, the mean 
of the corresponding postoperative symptom scores was 
used to compare aggregate symptom response in the 
defined groups (Fig. 1). Continuous variables (age, oeso- 
phageal pH and manometric data) were compared among 
the three groups by analysis of variance. Ordinal data 
(symptom severity scores) were compared between groups 
with the Wilcoxon rank sum test. Ordinal data for different 
symptoms were compared within groups with the Wilcoxon 
signed rank test. P < 0.05 was considered statistically 
significant. 


Results 


One hundred and seventy-three patients met the criteria for 
group 1, 95 patients for group 2 and 56 for group 3. Patients 
who presented with atypical symptoms (groups 2 and 3) 
were slightly older than those with heartburn alone 
(Table 1). Ambulatory pH studies demonstrated significant 
differences in the quantity of acid reflux between groups, 
with group 1 greater than group 2, and group 2 greater than 
group 3. Oesophageal motility was similar between the 
three groups. 

Overall, 296 of 324 patients reported improvement or 
resolution of severe GOR symptom(s) (Fig. 1). In group 1 
99 per cent had an improvement in heartburn (87 per cent 
resolution), in group 2 95 per cent had an improvement in 
heartburn (76 per cent resolution) and 94 per cent had an 
improvement in atypical symptoms (42 per cent resolution), 
and in group 3 93 per cent had an improvement in atypical 
symptoms (48 per cent resolution). The improvement in 
heartburn was significantly better for patients in group 1 


Table 1 Demographic and diagnostic variables of 324 patients who had laparoscopic fundoplication 





Values are mean(s.d.). n.s, Not significant. "Analysis of variance 
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Chest pain Hoarseness Asthma 
(n=62)  (n253) (n= 22) 


Cough 
(n = 67) 


Heartburn 
(n = 238) 


Fig. 2 Symptom response to laparoscopic fundoplication in 
patients with severe preoperative symptoms (symptom severity 
score (SSS) 3-4) 


than for those in group 2 (P < 0-05), principally because of 
the higher proportion of patients reporting complete 
resolution. The response of atypical symptoms in patients 
in group 2 was similar to that reported by patients in group 3 
(P = 0.54). Among patients in group 2, the improvement in 
heartburn exceeded the improvement in atypical symptom 
response, again as a consequence of the greater ratio of 
complete to partial response. 

Of 20 patients with oesophageal symptoms and eight 
patients with atypical symptoms who reported no improve- 
ment or worsened symptoms after fundoplication, none had 
oesophageal dysmotility on preoperative manometry. 

Fig. 2 demonstrates the relative impact of fundoplication 
on all severe (SSS 3-4) GOR symptoms. Heartburn was by 
far the most responsive symptom, with 97 per cent 
improvement (83 per cent resolution). Conversely, asthma 
was the least responsive, with 82 per cent improvement (36 
per cent resolution). 


Discussion 


The differential diagnosis of non-cardiac chest pain 
includes occult cardiac disease (microvascular angina), 
musculoskeletal discomfort, psychological problems and 
oesophageal disease (oesophageal spasm and GOR)!!. In 
previous series, chest pain believed to be the result of GOR 
improved in half of patients treated, but resolution was 
unpredictable". In the present study, chest pain 
improved in 90 per cent of patients following laparoscopic 
fundoplication, with symptom resolution in 50 per cent of 
patients. Improved outcomes resulted from strict adherence 
to preoperative diagnostic testing protocols (endoscopy, 
manometry and 24-h pH monitoring) and the protection 
from reflux offered by laparoscopic fundoplication. 
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Medical therapy is variably effective for GOR-associated 
asthma, cough or hoarseness, and symptom resolution is 
uncommon “1618, Asthmatics may have several ‘triggers’ 
for bronchospasm in addition to GOR'?, and may have 
heightened sensitivity to oesophageal acid"?, Patients with 
hoarseness suffer primary laryngeal injury from refluxed 
gastric acid^'; however, secondary injury from excessive 
voice clearing and coughing may contribute to symptoms. 
Occasionally, upper oesophageal sphincter dysfunction 
may increase the occurrence of hypopharyngeal acid 
reflux^^?*, Finally, chronic laryngeal or tracheobronchial 
injury may not be reversed completely by elimination of 
reflux ?*. 

DeMeester etal. reported а 70 per cent incidence of 
occult GOR among patients with chronic respiratory 
symptoms, but found that only a minority was helped by 
antireflux surgery". So er a/.'? reported response rates of 58 
and 78 per cent for pulmonary and laryngeal symptoms 
respectively. Chen and "Thomas? found that atypical 
symptoms were improved in only half of patients. In 
contrast to these discouraging reports, 93 per cent of the 
patients with severe atypical symptoms in the present study 
reported symptom improvement and 48 per cent responded 
completely to antireflux surgery. 

Johnson and colleagues? reported that patients with 
oesophageal dysmotility were more likely to have persistent 
respiratory symptoms after surgery, but did not report the 
severity of these symptoms before or after operation. 
Knight etal.” reported that 73 per cent of patients with 
atypical GOR had evidence of oesophageal dysmotility. In 
the present series, all patients with severe respiratory 
symptoms and documented poor oesophageal peristalsis 
reported improvement or resolution of atypical symptoms 
after fundoplication that was equal to, or better than, that 
reported by patients with atypical symptoms and normal 
preoperative manometry. 

It appears that laparoscopic antireflux surgery is extre- 
mely effective at improving atypical GOR symptoms, but 
only about half of patients with severe symptoms will 
achieve a complete response. 
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Randomized study to examine the value of on-table 
inspection of the appendix mucosa (Br 7 Surg 2001; 88: 
837-8) 


Letter 1 


Sir 

It is not clear that the authors have provided a reliable answer 
to a practical intraoperative problem — is inflammation of the 
appendix secondary to other disease? As a first year registrar І 
operated on a patient and removed, as I expected, an inflamed 
and fibrin-covered appendix. Only after closing the abdomen 
did T open the appendix to be confronted by a normal mucosa. 
This required an explanation; the abdomen was reopened and 
exploration revealed an inflamed Meckel’s diverticulum, which 
was removed. Thereafter, over 35 years, I made it the rule that 
the removed appendix should be placed in a sterile dish and 
opened with the tips of sterile scissors and forceps; after 
inspection the dish and contents were discarded. On a number 
of occasions this produced important information. 
Occasionally the opened empty perforated appendix showed 
where a faecalith had lain, so this had to be pursued in the 
wound. On other occasions the appendix mucosa was normal, 
so the source of the obvious serosal inflammation had to be 
sought in an adjacent viscus. I recognize that my experience is 
anecdotal, but it presents evidence of a real problem that is not 
solved by subsequent histological examination. Primary acute 
appendicitis is much more common than the secondary form, 
so it is valuable to have a quick and harmless method of 

identifying the occasional unusual case. 
P. F. Jones 
7 Park Road 
Cults 
Aberdeen AB15 9HR 
UK 


Letter 2 
Sir 


I disagree with the authors’ conclusion that opening the 
appendix on-table should be discouraged. There are numerous, 
albeit rare, causes of acute appendicitis that can be identified by 
opening the appendix. This is particularly true in tropical 
countries where clinically important pathological findings have 
been found in 5 per cent of appendices'. Helminthiasis is still 
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relatively frequent in many developing countries, and often 
mimics acute appendicitis. In addition, 0.9 per cent of 
specimens will harbour a tumour and over half of these will 
be carcinoids’. Opening surgical specimens could compromise 
histopathology methods if it is carried out incorrectly. 
Surgeons should therefore clarify with the pathology depart- 
ment the correct protocol for opening a specimen. I hope that 
trainee surgeons do not abandon the practice of examining 
surgically removed specimens based on the conclusions of this 
article. 
Z. Soonawalla 
Department of General Surgery 
Morriston Hospital 
Swansea SA6 6NL 
UK 
1 Gupta SC, Gupta AK, Keswani NK, Singh PA, Tripathi AK, 
Krishna V. Pathology of tropical appendicitis. 7 Clin Pathol 
1989; 42: 1169-72. 
2 Connor SJ, Hanna GB, Frizelle FA. Appendiceal tumors: 
retrospective clinicopathologic analysis of appendiceal tumors 
from 7970 appendectomies. Dis Colon Rectum 1998; 41: 75-80. 


Author's reply 

Sir 

Similar anecdotal evidence arises from our study and one 
patient whose appendix was opened was still labelled as having 
appendicitis despite the subsequent histological analysis 
revealing only serosal inflammation due to adjacent extra- 
appendiceal pathology. However, the purpose of this rando- 
mized prospective study was to refute or validate such 
anecdotes. The conclusion from our results was that, on 
balance, opening the appendix if anything increases the 
likelihood of a false positive diagnosis of appendicitis. The 
practical implications were that the surgical diagnosis of 
appendicitis is correct in those specimens that appeared 
severely inflamed but usually incorrect for those labelled 
mildly inflamed. For those patients with a mildly inflamed 
specimen, we suggest that, rather than opening the appendix 
(which may give false reassurance), it is more important to 
perform a thorough laparotomy. 

Mr Soonawalla may be failing to distinguish between the 
practice of opening the appendix and the need for 
subsequent histological examination. It is the need for 
histological examination that is stressed in his first 
reference. Of those appendices that had clinically important 
pathological findings, the majority would not have become 
apparent until histological examination. Moreover, the 
detection of those potentially apparent at the time of 
removal, and this includes the important subgroup of 
carcinoid tumours, would not alter initial management. 
Further treatment is similarly dependent upon definitive 
histological examination. 
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Sentinel node biopsy with technetium-99m colloidal 
rhenium sulphide in patients with breast cancer 
(Br F Surg 2001; 88: 704—7) 
Sir 
The results of this study suggest that this colloid, subject to 
verification by others, could have an important role in sentinel 
node biopsy. For investigators in the UK, however, ‘notes for 
guidance’ issued by the Administration of Radioactive 
Substances Advisory Committee (ARSAC), specify a ‘diagnos- 
tic reference level’ of 40 MBq for the use of technetium-99m 
colloid in ‘lymph node imaging. ARSAC is prepared to 
consider applications for use of increased doses in particular 
cases, if scientific justification can be given. The authors used 
between 37 and 185 MBq per patient. A number of successful 
studies of sentinel node biopsy have been conducted in the UK 
using 40 MBq or less of colloid (other than rhenium sulphide). 
It is unlikely that studies using such high doses would be 
sanctioned in the light of these results. However, prospective 
evaluation of lower doses of colloidal rhenium sulphide would 
yield valuable data pertinent to sentinel node biopsy in the UK. 
C. Rogers 
1. A. F. Azmy* 
Department of Surgery 
Rotherham District General Hospital 
Rotherham S60 2UD 
*The Royal Hallamsbire Hospital 
Sheffield S10 27F 
UK 
1 Administration of Radioactive Substances Advisory Committee. 
Notes for Guidance on the Clinical Administration of 
Radiopharmaceuticals and Use of Sealed Radioactive Sources, 
December 1998. 


Author’s reply 

Sm 

The optimal dose of radiotracer is one of the problems still to 
be solved in the technique of sentinel node biopsy. Most 
investigators use approximately 40 MBq of technetium-99m 
but others report a higher sentinel node identification rate with 
a high dose of radioactive tracer? The problem lies in the fact 
that migration of radiocolloids varies from patient to patient 
and with the type of colloid used. It is impossible to predict the 
optimal dose before radiotracer injection. 
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We have performed sentinel node biopsy using ‘high 
dose’ (mean 125 MBq) rhenium colloid in 190 patients and 
the sentinel node was identified in all cases, but a 
combination of low dose (14-8-74 MBq) rhenium and 
blue dye showed an insufficient sentinel node identification 
rate of 96 per cent’. 

In some patients metastasis is found not in the hottest 
sentinel node but in that with only faint radioactivity and the 
use of higher doses may be recommended to detect faint 
radioactivity of positive nodes. 

Exposure to unnecessary irradiation should be avoided 
whenever possible and further study of the optimal dose is 
awaited. 

T. Watanabe 

Department of Surgery 2 
Fukushima Medical University 
1 Hikarigaoka 

Fukushima 960-1295 

Japan 

1 van der Ent FW, Kengen RA, van der Pol HA, Povel JA, 
Stroeken HJ, Hoofwijk AG. Halsted revisited: internal 
mammary sentinel lymph node biopsy in breast cancer. Ann 
Surg 2001; 234: 79-84. 

2 Valdes-Olmos RA, Jansen L, Hoefnagel CA, Nieweg OE, 
Muller SH, Rutgers EJ ет al. Evaluation of mammary 
lymphoscintigraphy by a single intratumoral injection for 
sentinel node identification. 7 Nucl Med 2000; 41: 1500-6. 

3 Nissan A, Spira RM, Chisin R, Zamir О, Prus D, Klein M er al. 
Sentinel lymph node biopsy in breast cancer: a validation study 
and preliminary results. Harefuah 2001; 140: 468—70, 567. 


A single normal ultrasonographic scan at age 65 years 
rules out significant aneurysm disease for life in men 
(Br 7 Surg 2001; 88: 941-4) 

Sir 

This paper provides a convincing argument in support of a 
single scan at age 65 years but the number of patients involved is 
relatively small. Although a single scan would substantially 
reduce the costs involved, an earlier and larger study showed 
that rescreening in subjects only with infrarenal aortic 
diameters of 2-5 cm or greater on the initial ultrasonography 
scan would have missed more than two-thirds of new 
abdominal aortic aneurysms (AAAs). 

It will become necessary to calculate the cost:benefr 
ratio of such a screening programme. The mortality anc 
morbidity rates of treatment for AAA are significantly 
higher than for breast or colonic carcinoma, for example 
and the disease itself is not universally fatal. The Мр} 
prevalence of cardiovascular disease in patients with AA/ 
and competing causes of morbidity and mortality ma 
diminish the benefit of detecting asymptomatic aneurysm 


©2001 Blackwell Science Lt 


particularly in older populations. Aneurysms requiring 
treatment occur uncommonly and it may be that targeting 
subsets of the population could improve cost effectiveness. 
For example, there is little point screening a patient who is 
unfit for a general anaesthetic or whose other medical 
problems overshadow the need for intervention. 


1 Lederle FA, Johnson GR, Wilson SE, Littooy FN, Krupski 
WC, Bandyk D et al. Yield of repeated screening for abdominal 
aortic aneurysm after a 4-year interval. Aneurysm Detection and 
Management Veterans Affairs Cooperative Study Investigators. 
Arch Intern Med 2000; 160: 1117-21. 


Author’s reply 


Sm 

Contrasting somewhat to our study, Dr Lederle's group has 
demonstrated a small but definite incidence of new aneurysm 
formation 4 years after normal initial ultrasonographic screen- 
ing and concludes, nevertheless, that rescreening after a 4-year 
interval is not worthwhile!. 

Ibelieve that the differences between the two studies are 
more apparent than real and can largely be explained by the 
different ages of the subjects screened and by a different 
definition of aneurysm. 
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The study by Lederle et ai. included patients as young as 
age 50 years and used a threshold of 3-0 cm diameter to 
define an abnormal aorta, whereas all screening in 
Gloucestershire was performed at age 65 years and used a 
threshold of 2-6 cm diameter. Without the raw data from 
their study it is difficult to be certain, but I suspect that the 
application of a 2-6-cm threshold to subjects of 65 years or 
older would have yielded very similar results — that no 
clinically significant aneurysms developed during follow- 
up. 

We remain confident that the combination of screening 
at age 65 years with follow-up of patients with aortas of 
2-6 cm diameter or greater offers a very practical approach 
to effective aneurysm screening with a single examination. 

However, up to 10 per cent of ruptured aneurysms occur 
before the age of 65 years. Screening to idenufy these 
patients would need to be carried out at the age of 55 or 60 
years and would almost certainly necessitate the cost of a 
second scan 5 or 10 years later. 

B. P. Heather 

Gloucester Vasculer Group 

Gloucestershtre Royal Hospital 

Great Western Road 

Gloucester GLI 3NN 

UK 

1 Lederle FA, Johnson GR, Wilson SE, Littooy FN, Krupsia 

WC, Bandyk D et al. Yield of repeated screening for 

abdominal aortic aneurysm after a 4-year interval. 

Aneurysm Detection and Management Veterans Affairs 

Cooperative Study Investigators. Arch Intern Med 2000; 

160: 1117-21. 
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Perioperative Medicine 

A. Nicholls and I. Wilson (eds) 

185 x 105 mm. Pp. 384. Illustrated. 2000. Oxford: Oxford University Press. 
£19.95. 


This book deals with the medical care of the surgical patient 
and is aimed at junior surgeons and anaesthetists. It is 
divided into four sections: general medical issues on surgical 
wards, preoperative care of patients with chronic medical 
disorders, postoperative complications and sensible pre- 
scribing. The book is easy to read with the major headings 
and pages listed at the beginning of each chapter, the use of 
bullet points and numerous clearly presented tables. Some 
chapters would have benefited from the use of flow diagrams 
and increased cross-referencing between related chapters 
and issues, There are a few areas of controversy regarding 
resuscitation decisions and preoptimization of high-risk 
patients and there are one or two surprising omissions in the 
cardiac sections, such as the value of troponin measure- 
ments. 

Overall it is a fairly comprehensive book and the 
guidelines represent safe, pragmatic and acceptable prac- 
tice. The sections on informed consent, teamwork, fluid 
management, treatment of postoperative pain and nausea, 
how and which antibiotics to prescribe and the use of 
physiotherapy deserve specific mention. Issues of assess- 
ment of chronic and acute medical conditions are well 
covered, along with first-line management, reassessment 
and advice on when to refer to a specialist or ask for more 
senior help. Junior surgical staff will find this practical 
handbook a valuable source of reference and advice. 

J. Brittenden 

Ward 36 

Aberdeen Royal Infirmary 
Foresterbill 

Aberdeen AB25 2ZG 

UK 


"Transplantation Surgery 
N. S. Hakim and G. M. Danovitch (eds) 
275 x 200 mm. Pp. 450. Hiustrated. 2001. London: Springer. £80-00. 


This book is based on the experience of many distinguished 
authors working in the field of transplantation medicine and 
surgery. It contains 21 chapters that provide detailed 
information on various aspects of transplantation, including 
new technologies such as laparoscopic nephrectomy, 
non-heart-beating kidney donation and living-related 
liver transplantation. In addition important issues in 
transplantation immunology, organ preservation and 
immunosuppression are highlighted. This book, therefore, 
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contains a broad coverage of aspects related to transplanta- 

tion. Each chapter begins with an outline of the aims and 

finishes with a number of questions. In this way the authors 

succeed in focusing attention on the most important 

sections. The chapters are well referenced. АП in all this is 

an excellent book that deserves recognition and widespread 
use. 

J. N. M. Ijzermans 

Department of Surgery 

Dijkzigt Hospital 

Dr Molewaterplein 40 

3015 GD Rotterdam 

The Netherlands 


Operating within the Law 


B. Campbell, K. Callum and N. A. Peacock 
210 x 149 mm. Pp. 254. 2001. Shifnal: TFM Publishing. £24-95. 


This guide appears at a time when there is an ever- 
increasing probability of surgeons encountering litigation. 
Much of its appeal is that it is more comprehensive than a 
pocketbook and less daunting than an exhaustive tome. It is 
didactic, clear and well laid out. The text follows a logical 
sequence and includes a list of references and suggestions 
for further reading at the end of each chapter. I found the 
appendices (e.g. ‘Draft structure of a medical report’) 
particularly useful. The authors make extensive use of actual 
cases to clarify what otherwise might seem perplexing 
problems and confusing issues, Surgeons may ‘smile 
smugly’ (page 35) to read that even lawyers can be ‘sent 
into a spin’ (page 39) by the intricacies of surgical litigation. 
This book is eminently readable and is in every way a 
practical guide to the subject. 
S. Homer-Vanniasinkam 
Vascular Surgical Unit 
The General Infirmary at Leeds 
Great George Street 
Leeds LS1 3EX 
UK 


Facial Rejuvenation 


P. J. Carniol (ed.) 
260 x 182 mm. Pp. 446. Illustrated. 2000. Chichester: Wiley-Liss. £139-00. 


In his preface, the editor, Paul Carniol, points the reader 
towards ‘a multitude of new techniques and technology that 
have altered and improved our ability to rejuvenate our 
patients’. He has brought together authors with extensive 
experience of various procedures in an attempt to highlight 
the advances and variations in technology. This book. 
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however, suffers from the disadvantage of many multi- 
author texts in that it is difficult to read because of the 
variations in style; there is no uniformity in either 
presentation or content from chapter to chapter. The use 
of line diagrams, photographs, tables and referencing are 
variable. The volume does, however, highlight the difficul- 
ties in obtaining comparable preoperative and postopera- 
tive photographs. The use of jewellery and cosmetics, and 
variations in exposure and lighting, are all well known 
methods of altering facial appearance and are illustrated in 
several chapters. 

This book has brought together a variety of new 
techniques used in facial rejuvenation, described by obvious 
enthusiasts of their subject. It is by composition selective 
and is not а comprehensive text, and it is difficult to identify 
its primary aim or target audience. Half the chapters (13- 
24) concern laser techniques that are adequately and more 
comprehensively covered in texts that are already available. 
A single chapter on skeletal surgery can serve only as an 
introduction to this topic which, again, is covered in several 
maxilofacial texts. The techniques for face-lifting and 
neck-lifting are indrvidual methods that give no indication 
of what other variations are available. 
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One of the keys to successful facial surgery is the 
identification of the high-risk patient, which is associated 
with both the physical and mental condition of the patient. 
Disappointingly, in this book there is little emphasis on 
preoperative assessment, particularly physiological and 
psychological assessment, preoperative counselling, and 
the identification of the patient with unrealistic expecta- 
tions. Similarly, complications are, on the whole, very 
poorly dealt with, perhaps again because there is no chapter 
about patient counselling or how to deal with the 
dissatisfied patient. The overall impression of this volume 
1s ofa random selection of interesting techniques, written by 
enthusiasts who tend to dwell on positive aspects rather than 
problems, complications or limitations of their art. 'This is 
not a book for the novice or young trainee because it does 
not cover the subjects in sufficient detail. Although facial 
rejuvenation is topical, I feel this book will have only a 
limited appeal. 

D. Soutar 
Cannieshurn Hospital 
Bearsden 

Glasgow G61 101, 
UK 
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Scientific 





Taft C, Karlsson J, Gelin J, Jivegard L, Sandstrom R, Arfvidsson B 


etal. Treatment efficacy of intermittent claudication by invasive 
therapy, supervised physical exercise training compared to no 

treatment in unselected randomized patients II: 1 year results of 
health-related quality of life. Eur J Vase Endovasc Surg 2001; 22: 
114-23. 

A total of 253 patients were randomized into one of three groups. After 1 
year invasive therapy was most effective at alleviating illness-specific 
symptoms; however, treatment effects were moderate and the level of 
evidence supporting invasive therapy was modest. 


Cole BF, Gelber RD, Gelber S, Coates AS, Goldhirsch A. 


Polychemotherapy for early breast cancer: an overview of the 
randomised clinical trials with quality-adjusted survival 
analysis. Lancet 2001; 358: 277-86. 

This analysis concerned 18 000 women treated in randomized trials with 
at least 10 years of follow-up. Quality-adjusted survival was improved, 
particularly in women under 50 years old, and to a lesser extent in women 
aged between 50 and 70 years. 


Horvath OP, Kalmar K, Cseke L, Poto L, Zambo K. Nutritional 


and life-quality consequences of aboral pouch construction 
after total gastrectomy: a randomized, controlled study. Eur 7 
Surg Oncol 2001; 27: 558-63. 

Some 46 patients who had total gastrectomy for malignancy were 
included. Reconstruction with a pouch did not affect body-weight, but 
significantly improved lipid absorption and quality of life at 24 months. 


Post S, Kraus T, Muller-Reinartz U, Weiss C, Kortmann H, 


Quentmeier A et al. Dacron versus polytetrafluoroethylene 
grafts for femoropopliteal bypass: a prospective randomised 
multicentre trial. Eur J Vase Endovasc Surg 2001; 22: 226-31. 
There were 194 patients ín the final analysis. At median follow-up of 
36 months, there was no difference in primary patency rates: Dacron 64 
per cent versus polytetrafluoroethylene 61 per cent. A distal anastomosis 
below the knee was the main predictor of graft failure. 


‘Takayama T, Makuuchi M, Kubota К, Harihara Y, Hui AM, Sano 


K et al. Randomized comparison of ultrasonic versus clamp 
transection of the liver. Arch Surg 2001; 136: 922-8. 

in a trial including 132 patients, ultrasonic dissection did not reduce 
median blood loss (B15 versus 452 ml), transection time or transection 
speed. The clamp crushing method improved the quality of the 
hepatectomy and (non-significantly) reduced postoperative morbidity. 


Pacelli F, Bossola M, Papa V, Malerba M, Modesti C, Sgadari À 


et al. Enteral versus parenteral nutrition after major abdominal 
surgery: an even match. Arch Surg 2001; 136: 933-6. 

Some 241 patients were included. There were no significant differences in 
the rates of postoperative morbidity (enteral 38 per cent versus parenteral 
39 per cent) or mortality (6 versus 2-5 per cent respectively). 
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Agnelli G, Prandoni P, Santamaria MG, Bagatella P, Iorio A, 

Bazzan Metal. Three months versus 1 year of oral anticoagulant 
therapy for idiopathic deep venous thrombosis. N Eng 7 Med 
2001; 345: 165-9. 
The study included 267 patients followed for a mean of 3 years. The 
additional 9 months of warfarin therapy reduced the rate of recurrent deep 
venous thrombosis in tha first year from 8 to 1 per cent (P = 0-003), but 
thereafter the rate was s:milar in both groups (5 per cent per year). 


Janicke Е, Prechtl A, Thomssen C, Harbeck №, Meisner C, Untch 
M et al. Randomized adjuvant chemotherapy tríal in high-risk, 
lymph node-negative breast cancer patients identified by 
urokinase-type plasminogen activator and plasminogen 
activator inhibitor type 1. 7 Nati Cancer Inst 2001; 93: 913-20. 
Some 241 women with low cancer tissue plasminogen activator levels 
were observed, 315 with raised levels were randomly allocated 
chemotherapy. After 3 years, the relative risk of breast cancer recurrence 
was reduced to 0-56 (95 per cent confidence interval 0.25-1.28) by 
chemotherapy. 


Naumann M, Lowe NJ on behalf of the Hyperhidrosis Clinical 
Study Group. Botulinum toxin type A in treatment of bilateral 
primary axillary hyperhidrosis: randomized, parallel group, 
double blind, placebo controlled trial. BMF 2001; 323: 596-9. 
A total of 307 patients were compared. Botulinum toxin reduced sweating 
at 4 weeks in 94 per cent of treated patients, compared with 36 per cent in 
the placebo group. The respective values at 16 weeks were 82 and 21 per 
cert. 


Watson DI, Jamieson GG, Devitt PG, Kennedy JA, Ellis T, 
Ackroyd R et al. A prospective randomized trial of laparoscopic 
Nissen fundoplication with anterior versus posterior hiatal 
repair. Arch Surg 2001; 136: 745-51. 

There was no significant difference in symptom relief or patient 
satisfaction in this trial including 102 patients. Six patients who had 
posterior repair needed reoperation. 


The B7S website can be found at bttp://vww.bjs.co.uk. In 
addition to details of current and previous articles featured 
in Scientific Surgery, the website contains details of the 
Editorial Team and Board, instructions to prospective 
authors, links to other sites (such as The Cochrane 
Library) and forthcoming surgical events. The Editors 
welcome comments and suggestions about the website, 
either in writing or through the website address. 
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Instructions to authors 


BFS publishes original arucles, renews and leading articles all of 
which are submitted to peer review. 


An article 1s reviewed for publication assuming that its contents have 
not been submitted simultaneously to another journal, have not been 
accepted for publicanon elsewhere and have not already been 
published. Any attempt at dual publication will lead to automatic 
rejection and may prejudice acceptance of future submissions. 
Please submit with your manuscript copies of any other papers 
(published, in press, or submitted for consideration elsewhere) that 
relate to the same subject. It is essential that you submit any other 
publications or submissions that use the same data set to allow 
assessment of any potential overlap. Indicate on the title page 
whether the paper is based on а previous communication to a society 
or meeting. Articles and their illustrations become the property of the 
Journal unless rights are reserved before publication. 

Send four copies of original articles and other editorial matter to: 
The Editor, BFS, Blackwell Science Ltd, 25 John Street, London 
WCIN 2BS, UK. Telephone: 0207 404 1831; facsimile: 0207 404 
1927. A version on disk must accompany all submitted material. For 
instructions on how to do this, see below. Books for review should be 
sent to the same address 


A covering letter must accompany all submissions, must be 
signed by all authors and must state whether an abstract of the 
work has been published - please provide an appropriate 
reference. Disclose in the covering letter any potental or actual 
personal, political or financial interest you may have ш the material, 
information or techniques described in the paper. The Journal takes 
very seriously its obligation to assess and declare any actual or 
potenual conflicts of interest. The deamon to publish or withhold 
such mformation will be made by the Editors. Acknowledge all 
sources of financial support. The first named author 15 responsible for 
ensuring that all authors have seen, approved and are fully conversant 
with its contents The Journal accepts the criteria for authorship 
proposed m the Brite Medscal Journal (BMF 1994; 308 39-42) 
and the COPE guidelines оп good publication pracnce (www. 
publicationethics.org.uk). If а paper has more than six authors you 
must ушу the inclusion of all names. Results of multicentre studies 
should be reported under the name of the organizing study group. 
Methods of recognizing contnbutors have been proposed (Гилат 
1995, 345: 668) The Editors are of the view that those with a 
peripheral association with the work should simply be acknowledged 
(BFS 2000; 87: 1284-6). 

Disks 

IBM-compatible disks would be preferred (3% inch). An accurate hard 
copy must accompany each disk, together with details of the type of 
computer used, software and disk system. Do not justify. 
Please send us digital versions of your figures. Ideally these should 
be sent in native format or WMF if created m Windows. Files saved 
as PS, EPS, GIF and TIF may also be used, but please note that it may 
not be possible to modify them. Disks will not be returned to authors. 
Proofs will be sent via e-mail as an Acrobat portable document format 
(PDF) file. 


Rejected manuscripts and illustrations will not 
normally be returned. 
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Ethics 

Material relating to human investigation and animal experiments 
must comply with and be approved by local ethics committees. It 
must conform to standards currently applied 1n the country of origin. 
The Journal reserves the right not to publish an article on the 
grounds that appropriate ethical ог experunental standards have not 
been reached. Written consent must be obtained from the patient, 
legal guardian or executor for publication of any details or 
photographs that might identify an individual. Submit evidence of 
such consent with the manuscript. 


Preparation of manuscripts 

BFS subecribes to the policy of uniform requirements for manuscripts 
which facilitates resubmission of papers to journals without extensive 
recasung. Authors are advised to consult the New Exglend Journal of 
Майпне (N Engl ў Med 1997; 336: 309-15), or obtain Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals’ 
from The Editor, British Medical Journal, BMA House, Tavistock 
Square, London WC1H 9JR, UK (cost £2 95 per copy). 

Authors are responsible for the accuracy of their report including 
all staustical calculations and drug doses When quoting specific 
materials, equipment and proprietary drugs you must state in 
parentheses the brief name and address of the manufacturer. 
Generic names should normally be used. 


Original articles should normally be in the format of introduction, 
patients and methods, results and discussion. Please provide а 200- 
word structured abstract. Lengthy manuscripts will be returned for 
shortening. The discussion in particular should be clear and concise 
and limited to matters arising directly from the results. Avoid 


discursive speculation. Randomized clinical trials should be clearly 
identified as such in the utle and abstract. 


Reviews and meta-analyses of randomized trials 


The Editorial Board of the B7S encourages submission of review articles 
or meta-analyses on topics of interest. Any topic will be considered, but 
priority will be grven to those addressing a major current problem. The 
author of each accepted article will recerve an honorarrum. Before sub- 
mission of a meta-analysis of randomized trials, authors are encouraged 
to consult the QUORUM statement, designed to assistin improving the 
quality of the submission (Гажсеї 1999; 354: 1896-900). Potential 
authors are advised to contact Mr J. A. Mure, University Department 


of Surgery, The Royal Infirmary, Edinburgh EIB 9YW, UK 
Leading articles 


The Editors commission leading articles that аге 600-900 words ın 
length and address controversial topics of current interest. They should 
be supported by no more than ten key references. Submissions may be 
subjected to external review and assessment by the Editorial Board 
before acceptance. The Editors retain the nght to alter style and shorten 
material for publication. An honorarram is payable on publication. 


Correspondence 
The Editors welcome topical correspondence from readers relating 
to articles published in the Journal Responses can be sent 
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electronically via the B7S website (www.bjs.co.uk) or by post. All 
electronic communications will be reviewed by the Correspondence 
Editor and a selection will be published in the Journal, together with 
approved letters submitted by post. Letters must be no more than 250 
words in length. Letters submitted by post should be typed on 
Ad-sized paper in double spacing and should be accompanied by a 


disk. 


"Typescripts 


Manuscripts must be clearly reproduced with adequate space for 
editorial notes. Present the text on one side of sheets of A4 paper (210 
x 297 mm) with double spacing and 4-cm margins. Begin each 
section (abstract, introduction, patients and methods, results 
and discussion) on a new page. Manuscripts that do not conform 
to these requirements will be returned for recasting. 


Title page 


On the title page give: (1) the title of the article; (2) the name and 
initials of each author; (3) the department and institution to which the 
work should be attributed; (4) the name, postal and email 
addresses, telephone and facsimile numbers of the author 
responsible for correspondence and to whom requests for 
reprints should be addressed; (5) sources of financial support; 
and (6) the category in which the manuscript is being submitted 
(original article, review, etc). 


Abstract 


This must not exceed 200 words and should be presented in a 
structured format. Background: state why the study was done and its 
main aim. Method: describe patients, laboratory material and other 
methods used. Clearly identify the nature of the study, ie. 
randomized controlled trial, retrospective review, experimental study, 
etc. Results: state the main findings including important numerical 
values. Conclusion: state the main conclusions but controversial or 
unexpected observations may be highlighted. 


Tables and illustrations 


Submit four copies of all illustrations and tables. Type each table on a 
separate page with a brief title. Line drawings are acceptable as clear 
black on white graphics, computer print-out or photocopies. Submit 
radiographs, photomicrographs, etc unmounted in the form of glossy 
prints, original transparencies or negatives. Illustrations in colour are 
encouraged and will be printed at no cost to the author, If you include 
photocopies, they should be of sufficient quality to enable the 
Journal’s referees to judge their content and value. Label each 
illustration on the reverse side giving its number (to correspond with 
its reference in the text) and the name(s) of the author(s); indicate the 
top of the illustration. Include a measure of magnification. of 
photomicrographs. Include explanations of symbols and shading 
within the figure. Survival curves must be accompanied by a table 
giving the actual numbers of patients involved. Include in the legends 
to illustrations and the footnotes to tables brief but comprehensive 
explanations of all the information presented. Look at recent issues of 
the Journal for examples of accepted layout. Any table or illustration 
reproduced from a published work must give the original source in 
full. You must obtain permission from the original author and the 
publisher before submission. 
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Abbreviations 


Use abbreviations sparingly. Terms that are mentioned frequently 
may be abbreviated but only if this does not impair comprehension. 
Abbreviations must be used consistently and must be defined on first 
usc. 


Numbers and units 


Use the decimal point, not a comma, for example 5-7. Use a space and 
not a comma after thousands and multiples thereof, for example 
10 000. Use SI units (International System of Units) except for the 
measurement of blood pressure (mmHg). 


Statistics 


For detailed guidance on the handling of statistical material consult 
Br ӯ Surg 1991; 78: 782-4. In evaluating a manuscript the Editors and 
statistical referees will consider the design of the study, the 
presentation and analysis of data and the interpretation of results. 


Design 


Set ou: clearly the objectives of the study, identify the primary and 
secondary hypotheses, the chosen end-points and justify the sample 
size. Investigators embarking on randomized controlled studies may 
wish to consider the CONSORT statement (www.consort-statement. 
org). 


Presentation 


Whenever possible use graphical presentation to illustrate the main 
findings of a study. The use of standard deviation and standard error 
should be clearly distinguished and presented in parentheses after the 
mean values. 


Analysis 


Clearly describe methods used for each analysis. Methods not in 
common usage should be referenced. Report results of statistical tests 
by stating the value of the test statistic, the number of degrees of 
freedom and the P value. Actual P values should be reported to three 
decimal places, especially when the result is not significant. The 
results of the primary analyses should be reported using confidence 
intervals instead of, or in addition to, P values. 


Interpretation 


"Take great care in your interpretations. Do not place undue emphasis 
on secondary analyses. 
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